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SCOPE 

T h i s  manual i s  concerned  on ly  w i t h  the mechanical un i t s  and 
the e lec t r i ca l  w i r i n g  in the machine. T h e  funct ioning o f  the 
e lec t r i ca l  and e l e c t r o n i c  u n i t s  i s  dealt w i t h  in a separate man- 
ual. 

T h i s  Manual i s  o rgan i zed  by  chapter to cor respond w i t h  the 
P-101 Technica l  T r a i n i n g  Sys tem which d iv ides  the computer 
in to  major funct iona l  areas.  E a c h  chapter deals w i t h  spec i f i c  
funct ions w i t h i n  these areas.  Where  appropr ia te ,  these func- 
t ions a r e  f u r t h e r  b r o k e n  down into: 

- Opera t ing  theory  
- Adjustments 
- Inspect ion P rocedu res  

T h i s  type of o rgan i za t i on  should  enable the r e a d e r  to locate 
des i red  in fo rmat ion  qu ick ly  and easi ly.  

A I  l cor respondence pe r ta i n i ng  to th is Manual should be d i r ec ted  
to: 

O l  i ve t t i  Corpora t ion  o f  Amer i ca  
Account ing  & Computing Machines 
Techn ica l  Sec t i on  
N e w  York ,  New Y o r k  



F o r e w o r d  

The PROGRAMMA 101 i s  an e lec t ron ic  desk top computer containing a number of 
modular un i ts  which can be removed indiv idual ly f rom the machine. 
Each uni t  i s  mechanically independent of the other, w i th  the exception of the 
mechanical d r i v e  transmission units. A l l  l inkages a r e  entire1 y contained within 
the i r  own un i ts  and do not have any connection w i th  l inkages belonging to the 
other units. 

The computer i s  d iv ided into two major functional a reas  each consist ing of the 
fo l lowing modular uni ts:  

E l e c t r i c a l  Mechanical 

- POWER S U P P L Y  -MOTOR U N I T  
- ELECTRONIC COMPUTING - KEYBOARD UNIT  (KEYS, 

UNIT E N T R Y  CLUTCH, ENCODER) 
- DECIMAL WHEEL U N I T  - PRINTER 
- PROGRAM SWITCH U N I T  - RIBBON OPERATION UNIT 
- PRINTING HAMMER - MAGNETIC CARD READ/ 

CONTROL UNIT  RECORD U N I T  

Be fo re  studying the linkages w i th in  the individual modules, we should f i r s t  examine 
how the uni ts  a r e  re lated to each other, and what i s  the o rde r  of command which 
actuates the uni ts  themselves. 
The E lec t ron i c  Computing Un i t  can be operated manual l y by the operator, through 
the Keyboard  Uni t ,  o r  automatical l by means o f  an in ternal ly  s tored program. 
The Keyboard  Un i t  and -_T_Y Read Record Un i t  a r e  the un i ts  feeding signals to the 
l lE lec t ron ic  Computing Uni t "  and a r e  cal led input units. 
The l lE lec t ron ic  Computing Unit, 11 i n  response to the commands sent to i t  
e i ther  manually o r  automatically actuates the I lPr in te r I l  which i s  cal led an 

-Record Un i t  can also be considered an output unit,  since in addit ion 
to accepting inst ruct ions f rom a program card, i t  can also c a r r y  out the reverse 
operat ion and r e c o r d  instruct ions and numbers on the card. 
The Paper  Advance Un i t  i s  pa r t  of  the P r i n t e r ,  and i s  therefore, actuated at 
the same time as the pr in te r ,  by the E lec t ron ic  Computing Unit. 
The t ransducers used to enable commands to be passed f rom the E lec t ron i c  
Computing Un i t  and the Mechanical Un i t s  a r e  of two types: 

- Microswi tches (used by the mechanical un i ts  to pass the inst ruc-  
t ions to- the E lec t ron i c  un i t ) .  

- Electromagnets (used by the E lec t ron i c  Un i t s  to contro l  the 
mechanical units. 

The d iagram on the opposite page i l lus t ra tes  this. 
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SECTION 1 

MECHANICAL POWER DlSTRlBUTlON 



1. MECHANICAL POWER DISTRIBUTION 

1. In t roduct ion 

Whenever the P1 01 i s  turned on, e lec t r i c  power i s  supplied to the 
Motor  and to the computer Power  Supply. 

The Motor  d r i ves  the cool ing fan f o r  the E lec t ron i c  Computing 
U n i t  and the Power  Supply, and also prov ides  the mechanical 
power  to ro ta te  the Servomechanism Main Shaft, the C a r d  
D r i v e  Shaf ts  and the P r i n t  Unit. 

Operat ion: Re fe r  to F i g u r e  1 

T o  prov ide  cool ing f o r  the E lec t ron ic  Computing Unit, the F a n  
(1) i s  d r i ven  by  the r i gh t  pu l ley of the Motor  b y  means of a 
round Rubber Be l t  (2). 

The  Motor  (M) d r i ves  the Servo  Shaft (3)  by means of a V-belt 
and double pu l ley  (4). 

Bo th  d r i v e  shafts (5) and ( 6 )  i n  the c a r d  sect ion a r e  powered f rom 
the double P u l l e y  (4) by means of a f l a t  f ab r i c  Be l t  (7), which i s  
kept  t ight b y  the tensioning r o l  l e r  assembly (8). 

The  P r i n t e r  receives i t s  mechanical power f rom the le f t  end of 
the Servo  Shaft  (3) by  means of the small Pu l l ey  (9). 

3, Adjustments: Refer  to F i g u r e  1 

L e f t  Motor  Pul ley:  Loosen the two set sc rews on the lef t  Motor 
Pulley. A l i g n  the le f t  Motor Pul ley wi th  the Servo  Pu l ley  (4) 
then t ighten both Set Screws on the le f t  Motor  Pulley. Check 
tension o f  V-bel t  by p ress ing  against i t s  sur face midway between 
the pul ley wheels. I t  should be possible to push the V-be1 t 
inward  f rom 1 /8" to 1 /4". I f  necessary, re-posi.tion Motor 
Mountings un t i l  p roper  Be l t  tension i s  obtained. 

F a n  Bel t :  Re fe r  to F i g u r e  1 Detai l  A: Check to see that the 
Rubber B e l t  (2)  does not s t r i k e  the P las t i c  F a n  Housing (12) 
on the r i gh t  s ide of the Motor. I f  necessary, loosen the Set 
Sc rews  (9) on the Motor Fan  ( 1  1 )  and move the Motor Fan 
outward on the Motor  Shaft (10). The Set  Sc rews  a re  accessible 
f rom the bottom of the P las t i c  Fan Housing through the a i r  intake 
s lo t  as shown. Tighten the Set Sc rews  and tu rn  the machine on 
to check i f  f u r the r  adjustment i s  required. 

O i l y  D r i v e  B e l t s  should be cleaned wi th  soap and water. I f  any 
n i cks  o r  cuts  show on the round Rubber Belts,  they must be re -  
placed. The V-Bel t should be replaced only  i f  slippage occurs 
due to s t retch ing o r  excessive wear. 
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SECTION 2 

KEYBOARD UNIT (KEYS, 
ENTRY CLUTCH, ENCODER) 



II. KEYBOARD UNIT 

A. In t roduct ion and Coding System 

The E lec t ron i c  Computing Un i t  per forms computations using a 
b i n a r y  code. F o r  this reason, the computer must have a coding 
device able to t rans late decimal and symbol ic data, that a re  manual ly 
entered by  the operator,  into b inary coded e lec t r i ca l  signals which 
the E lec t ron i c  Computing Un i t  can "understand. 'l 

T h i s  i s  accomplished by  activating a set o f  microswi  tches through 
the Keyboard. Each Key ca l l s  f o r  a d i f fe ren t  conf igurat ion of 
mic roswi  tch settings. 

The fo l lowing mechanisms per form th is  function: 

-The E n t r v  Mechanism through which the opera tor  enters operati'on, 
addresses and numeric information in to  the Keyboard. The E n t r y  
mechanism determines the microswi tch set t ing correspondi'ng to the' 
data entered. I t  a lso activates the Servomechanism. 

-The Servomechanism suppl ies the mechanical power requ i red  to set 
the mic roswi  tches i n  the desi red  configuration. 

F i g u r e  2 
We w i l l  now consider  how decimal o r  o r d i n a r y  numbers a re  converted 
in to  b inary  codes: 

-The Encoder produces the necessary b i n a r y  coded e lect r ica l  signals, 
represent ing quantitat ive data and the locat ion of that data, by  means 
of the 6 Microswi tches AA, AB, AC, AD, AE and AF. 

B L U E .  

F i g u r e  2 shows one of the Encoder Microswi tches (AA)  i n  i t s  r e s t  
pos i t ion (plunger in). T h i s  microswitch produces only  one signal, 
AA2, i n  the r e s t  position. Th i s  means that A A 2  i s  at level 1. I f  
we were to use a meter to check this condition, a reading of 

level  1. - 
AA2=0 

43 
N O  CONNECTION A A  

MICROSWITCH 

O Q  ~ o , ~ f i a ~ ~  F L C I N ! ~  
N O  CONNECTION 

+ 20 VDC 
1 v$bL'Jl- 91+ P[ , 

43 

N O  CONNECTION 

NO CONNECTION 
+20 V D C  

RED 

F i g u r e  3 

* 
AA: "fl'''' 

OF l 
0 

l MI CROSWITCI-I 
0 / n - 



B y  enter ing the number one (1) on the Keyboard, the AA microswi tch plunger 
w i l  I  be pul led out as  shown i n  F i g u r e  3. The  signal AA2 i s  now at level 0. 
I t  i s  the absence o f  A A 2  ( level  0) that pe rm i t s  the bin-equivalent o f  the 
number one ( 1 )  to ~ ~ , g . . . ~ , g ~ S = t , ~ o r ~ I ! ~ ~  Cornp~",g--U.J The above i s  also 
GUe f o r  microswi tches AB, AC O AD. 

I n   conclusion^, the microswi tch vocabulary consists of two words: zero  and 
one. - The resu l  t ing  code i s  cal led b i n a r y  because i t  uses on1 y these two 
words. 

The E lec t ron i c  Computing Un i t  i s  capable o f  dist inguishing between the two 
l>vels and there fore  can llreadll the ~ o s i t i o n  o f  the microswitch. 

I n  o r d e r  to be  able to count f rom 0 to 9 i n  b i n a r y  code, we need to have 4 
microswi  tches. Fu r the r ,  the E lec t ron i c  Computing Uni t  must be inst ruc-  
ted to recognize as  a 1,  2, 4 and 8 the s ignals  of the f i rs t ,  second, t h i r d  
and four th mic roswi  tch respectively. 

I f  we now set a l l  f o u r  microswitches i n  the appropr iate configuration, we 

. Thus we have the ab i l i t y  to represent i n  b i n a r y  any number 0 through 9 
that the opera tor  w i l  l  enter. 

can count f rom 0 to 9 as follows: f l  
0 5  n L I / ~ ~ C ' f l  1'5 

With the additi.on o f  two more microswitches, AE and AF, the operator  
can now enter three d i f ferent  types of Keyboard  data: 

A D  (8) 

0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

- 

.............. -numbers  quantit ies 
-' 'address.. ............ location f the quantit ies 

-operation., ........... manipulation of the quantit ies 

The microswi tch b i n a r y  coding conf igurat ions which permit  ident i f icat ion 
of each data type a r e  as fol  lows: 

AC (4) 

0 
0 
0 
0 
1 
1 
1 
1 
0 
0 

1 =-ss Symbol 
0 =Operation ~vmb:l 

. In  addit ion to the code prov ided by the posi t ion o f  AE and A F  microswi  tches, 
a numerical weight i s  also assigned to each possible operation o r  address. 
Since there a r e  16 operat ions possible on the P1 01, i t  i s  necessary f o r  the numer- 
ica l  weight prov ided by  the microswi tches AA through A D  to ident i fy  al l  entr ies.  
The microswi  tch coding char t  shows the count expanded (0-15) which w i l l  
ident i fy a l l  possible entries. -7 - 

I 
AB (2)'' 

0 
0 
1 
1 
0 
0 
1 
1 
0 
0 

I I O V  
AA (1) 

0 
l 
0 
1 
0 
1 
0 
1 
0 
1 



T h e r e  a r e  also severa l  special functions which must b e  represented b y  sep- 
a ra te  mic roswi  tches. These are: . ..-. - . 

::S 

-decimal point  (AV) 
-negative sign (h) 
-c lear  en t r y  (AN) 
-general reset  (AG, A T )  
-accept en t r y  (AK) 

When the plunger o f  each microswi tch i s  pul led out, the corresponding ser- 
v ice  codes a r e  sent to the E lec t ron i c  Computing Unit. The act ion o r  oper- 
at ion ca l led  f o r  b y  each code i s  then performed. 

I n  addit ion to the above l i s t  of  Keyboard control  led  functions, switches 
AP and AZ, mounted on the Servomechanism, d i r e c t l y  condit ion the operation 
of the E lec t ron i c  Computing Un i t  according to the i r  settings. They a r e  
used to: 

- record  a program on the c a r d  (AP) 
-p r in t  a program stored i n  the memory (AZ) 
-read, r e c o r d  o r  p r i n t  r e g i s t e r  D and E only  

(AP 0 AZ together) 

I f  we now assemble the foregoing ideas the resu l t  i s  expressed i n  the 
tab1.e shown on the opposite page. 

* ~ o t e :  On o lde r  model machines the A C  ~ i c r o s w i  tch i s  located between 
AB ,and A D  Microswi  tches. 

AG A T  A N  A V  AM AK'-p SERVICE MICRO S W  ITCHES 

F i g u r e  4 



J 
MICROSWITCHES 

KEY 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

C 
R 
D 
A 
B 
F 
E 
/ 
S 
4 + 
l + 
- 
X 
-& 

0 * 
-4- 
v 
W 
Y 

l z 

m. 
RESET 

CLEAR 
ENTRY 

mc. (.) 
POINT 

NEG. (-) 
SIGN 

AK 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 
1 

1 

0 

0 

AG AT AN AV AM 

0 0  0 0  0  
0  0  0 0  0  
0 0 0 0 0  
0 0  0 0 0 
0  0  0 0  0  
0  0 0 0 0  
o o o o o 
0  0  0 0  0  
0  0  0 0 0  
0  0  0  0  0 

0  0  0 0  0  
0  0  0 0  0  
0  0  0 0  0  
0  0  0  0  0 
0  0  0 0  0  
0  0  0 0 0  
0  0  0 0  0  
0  0  0  0 0  

0 0  0  0 0  
0  0  0 0  0  
0  0  0 0  0  
0  0  0  0  0  
0  0  0  0 0  
0  0  0  0  0  
0 0  0  0 0  
0  0  0  0  0 
0  0  0  0  0  
0  0  0 0 0 
0  0 0 0  0 
0  0  0 0 0 
0 0 0 0 0 
0  0 0 0 0 
0  0 0 0 0 

1 0 0  0  0 
0  1 0 0 0 

0  0  1 0 0 

0  0 0  1 0 

0 0 0 0 1 

AF AE 

0 0  
0 0 
0 0  
0 0  
0  0 
0 0 
o o 
0  0  
0  0  
0  0 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 0 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0 
1 0  
1 0 
1 0 
1 0 
1 0  
1 0  
1 0  
1 0 

0 0  
0  0 

0 0  

0  0 

0 0 

AD AC AB AA 

0 0 0 0 
0 0 0 1 
0 0  1 0  
0 0 1 1  
0 1 0  0 
0 1 0  1 
o 1 1 0  
0  1 1 1  
1 0 0  0 
1 0  0  1 

0  0  0 1 
0 0 1 0  
0  0 1 1  
0  1 0 0  
0  1 0 1 
0  1 1 0  
0  1 1 1  
1 0  0 0  

0 0 0  0 
0  0 0 1 
0  0 1 0  
0 0 1 1  
0  1 0 0 
0  1 0 1 
0 1 1 0  
0  1 1 1  
1 0 0 0  
1 0 0 1 
1 0 1 1  
1 1 0  0 
1 1 0 1 
1 1 1 0  
1 1 1 1  

0 0 0 0  
1 1 0 1 

1 1 0 0 

1 0 1 0  

1 0 1 1  



B. Encoder  

1. Operation: Re fe r  to F i g u r e  5 

F i g u r e  5 

The Encoder conver ts  the decimal data entered on  the Keyboard 
into b inary  coded e lec t r i ca l  signals. 

When a key ( 1 )  i s  depressed, a sequence of p a r t  movements 
(descr ibed i n  the next section) occurs which pushesthe  corres-  
ponding Coding B a r  S l i de  (2)  to the rear.  

The re  i s  a Coding B a r  S l ide  f o r  every Keyboard Key: 
each has a d i f ferent  combination of Actuat ing L u g s  L 
depending upon the b i n a r y  code corresponding to the speci f ic 
Key. 

When the Coding B a r  S l i de  moves to the rea r ,  L u g s  L cause 
the rotat ion of the Coding B a r s  (3). The re  a r e  7 Coding 
Bars:  one f o r  each of the Encoder signals (3) and one f o r  the 
A K  signal (4). 



The  d i rec t ion  i n  which the Coding B a r s  a r e  ro ta ted  depends upon the posi t ion of 
each actuating L u g  on the Slide. Actuat ing a Coding B a r  S l ide  that has no L u g  
i n  a given s lo t  w i l l impar t  no rotat ion to the Coding B a r  passing through that slot. 
T h i s  i s  the case w i th  the A K  Coding B a r  (4) i n  connection with the fol lowing three 
functions: F ig.  5 

-Decimal Point  (.) 
-Negative Sign (-) 
-The f i r s t  cyc le of  Reset A L L  

Each of the 6 Coding B a r s  (3) contro ls  one of the Microswi tch S l ides  (5) which 
i n  tu rn  contro l  the 6 Microswi tches AA-AF.  he function of the A K  Coding 
B a r  (4) i s  discussed la te r  on). 

A s  the Coding B a r s  rotate, each Mic roswi tch  S l i de  (5), which'has actuating Lugs  
fac ing a moving B a r ,  w i l  l  be pushed i n  the d i rec t i on  of Coding B a r  rotation. B y  
th is  means, the r e q u i r e d  sett ing (plunger i n  o r  p lunger  out) of each Mic roswi tch  
i s  obtained. 

2. Adjustments: Re fe r  to F i g u r e  6 

(a) Encoder:  Raise the Keyboard. Loosen four  screws "CH found on 
the r i g h t  and lef t  sides of the Keyboard  Mainframe (1 ). Adjust the 
pos i t ion  o f  the Encoder ( 2 )  b y  gently moving i t  downward as f a r  as 
possible. T h i s  assures that maximum rea rward  (upward wi th  
Keyboard  ra ised)  movement o f  the Coding B a r  Sl ides (3) w i l l  be 
obtained f r o m  the r e a r w a r d  motion o f  the Key L e v e r  Latches (4). 
T igh ten  sc rews  l1Cl1. NOTE: Per fo rm ing  this adjustment makes 
i t  necessary t i  inspect the Mic roswi tch  S l i de  f ingers I1Al1 as descr ibed 
in 3b. 
Readjustment may be necessary. 

(b) Microswi tches:  I f  a l l  the Mic roswi tch  Plungers ( 8 )  a re  not aligned, 
back of f  the appropr iate s c r e w  (D) a small amount to loosen the pro-  
p e r  M ic rosw i t ch  Bracket  (5) f rom the Mic roswi tch  Mounting P la te  (6). 
Adjust  so that the affected P lunger  i s  i n  perfect alignment wi th  
the o ther  Plungers. Tighten the screw. 

T o  adjust c learances IlLIl and I 1 L 1  11, the en t i re  Microswi  tch assembly 
must be moved. Th is . i s  done b y  loosening the two screws (not shown) 
that fasten the Microswi  tch Mounting P la te  (6). Adjust to obtain the 
visual  c learances as shown i n  F i g u r e  6 then tighten the screws care- 
f u l l y  to prevent  Plate Slippage. 

I f  a l l  the P lungers  a r e  aligned, check that c learances "L" and "Ll", shown on 
F i g u r e  6 a r e  present  by  viewing as- be fore  and manual l y  cyc l ing the Servo  f o r  
several entries. No  measurements 'a re  requ i red  to establ ish th is  visual c lear-  
ance, but an attempt should be made to obtain an equal amount of c learance be- 
tween al l  S l i de  f ingers  I1Al1 and the i r  associated nylon Plungers (B). I f  necessary, 
readjust the posi t ion of  the Encoder to equalize clearances "L" and "L1 ". 



i 3. Inspection: Refer  to F i g u r e  6 

(a) I f  the Encoder  (2) i s  suspected to have shi f ted f rom i t s  normal 
posit ion, r a i s e  the Keyboard, depress any Operat ion Key and 
check that the Coding B a r  S l ides  (3) and Mic roswi tch  Sl ides (7), 
which move upward when the Servo Pu l l ey  i s  ro tated b y  hand, 
t ravel  a distance that i s  not less than 1/8 inch. Should the 
amount of  S l i de  t ravel  at maximum upward displacement be less 
than 1/8 inch, the Encoder  must be adjusted downward, as described in 
2a above, i n  o r d e r  to re-establ ish the p r o p e r  condition. P roper  
upward S l i de  displacement can be checked b y  observ ing that the 
Coding B a r  S l i de  moves a distance at least equal to the depth of 
web "EH. 

(b)  Mic roswi  tches: 
I t  i s  important f o r  p rope r  operat ion of the Microswi tches that small 
amounts of  c learance L O il exist  between Mic roswi tch  S l ide  f inger  
"Au and the nylon p a r t  of  P lunger  (B). A f t e r  checking the Coding B a r  
S l i de  s t roke  as out l ined i n  (3a) enter a ze ro  (0) and ro ta te  the Servo- 
mechanism through a complete entry  cycle. A I  l the Mic roswi  tch 
P lungers  (B) must be al igned wi th  each o the r  and be i n  the res t  
(IN) pos i t ion when viewed through the r i gh t  s ide of the Keyboard. 
A good l ight  source i s  requ i red  to ef fect ive ly  pe r fo rm th is  check. 
A Mic roswi tch  P lunger  that does not a l ign per fec t ly  w i th  the major i ty 
o f  P lungers  indicated the presence of a misal igned Microswitch, re- 
qu i r ing  adjustment o f  the p roper  Mic roswi tch  Mounting Bracket  (5). 

L 
F igu re  6 

GENERAL R E S E T  Fiq.  7 

The reset  function consists of  the fol lowing servo cycles: 

- AG Cycle. C lears  the computer of al l information, and turns of f  
the r e d  light. 

- AT Cycle. Synchronizes the computer functions and unlocks the 
keyboard. Establishment of  t iming turns on the green light. 

The Reset Mechanism i s  comprised of the fol  towing: 



- A G  Microsvvitch 
- A T  Mic roswi tch  
- AG Combination S l i de  
- A T  Combination S l i de  
- Reset K e y  
- A G  Key L e v e r  L a t c h  

ASSEMBLY 

AG Microswi tch The  A G  Microswi tch (1 2 )  prov ides  the signal to c lea r  
a l l  previous en t r ies  and inst ruct ions f r o m  the machine and turns off the 
r e d  light. 

A T  Mic roswi tch  The A T  Mic roswi tch  ( 1  0) p rov ides  the signal that times 
the computer functions and unlocks the keyboard. 

AG Combination S l i d e  The AG Combination S l i d e  ( 1  ) posi t ions the 
A G  Microswi  tch plunger. The A G  Combination S l i de  i s  unique i n  con- 
s t ruct ion since i t s  lugs a r e  posi t ioned to rotat'e a l l  the coding b a r s  
i n  a way that w i l l  cause a l l  the o ther  M ic rosw i t ch  plungers to be pushed 
in. 

A T  Combination S l i d e  The A T  Combination S l i d e  (2)  positio'ns the A T  Microswitch 
plunger. Setts up'numer.ical conf igurat ion that i s  not uti l ized. 

Reset Key  The Reset Key (5) i s  used to s t a r t  the reset  cycle. Key  (6) 
has no extension on which to mount a key  top and so i s  inaccessible to 
the operator. K e y  (6) i s  requ i red  to establ ish the res t  posi t ion of Key  
L e v e r  (7). 

AG Key L e v e r  L a t c h  I n  addit ion to i t s  normal functions, the AG Key  
L e v e r  L a t c h  ( 1  1 ) presets f o r  the automatic s ta r t ing  of the A T  cycle. 

L i n k  Creates condit ions necessary f o r  A T  Cyc le  as A G  Key L e v e r  La tch  
i s  dr iven rearward. 



P A R T S  MOVEMENT Fiq.  8 

When the Reset Key  (5) i s  depressed, the E n t r y  cyc le  must b e  tr ipped 
tw ice  (once manually and once automatical ly) to act ivate the source of 
mechanical power which resu l  ts  i n  the proper  posi t ioning of the A G  
and A T  Mic roswi  tch plungers. 

S ince  the sequence of p a r t s  movements i s  s imi la r  to a normal en t ry  
cycle, on ly  those movements typical  of  general reset  w i  l  l  be  explained. 

Depress ion  of the Reset K e y  (5) a l lows rotat ion of the AG Key  L e v e r  La tch  ( 1  1). 
T h e  K e y  L e v e r  La tch  ( 1  1) engages the Rocking B a i l  (3) and causes a Servo Cycle 
( A G  cyc le)  by  rotat ion o f  the S t a r t i n g  Ba i l  (4). 
T h e  servo  cyc le causes the Rocking Ba i l  (3) to move the K e y  L e v e r  La tch  
(1 1 ) rearward.  

T h e  r e a r w a r d  movement of  the K e y  L e v e r  La tch  (1  1 ) w i l  l: 

-Move the AG Combination S l i d e  ( 1  ) rearward, pu l l ing  out the 
A G  Microswi  tch plunger. 

-Move the Connecting L i n k  (8) rearward,  ro tat ing the K e y  
L e v e r  (7), i n  the d i rec t ion  o f  the arrow, re leas ing the K e y  
L e v e r  L a t c h  (9). 

Releasing the K e y  L e v e r  L a t c h  (9) presets f o r  the t r ipp ing  o f  the second 
s e r v o  cycle. The A T  cyc le  wi  l  l  be  held i n  memory un t i l  the Rocking Ba i l  
(3) a l ready  i n  motion r e t u r n s  to reset.  

A s  the Rocking Ba i l  r e t u r n s  to rest,  i t  al lows the Key  L e v e r  L a t c h  (9) 
to s t a r t  the second cyc le  o f  general reset  ( A T  cycle). 

T h e  second servo cyc le  causes the Rocking B a i l  (3) to move the Key 
L e v e r  L a t c h  (9) rearward,  causing: 

- Restorat ion of the A G  Combination S l ide  ( 1  ), pushing the AG 
Mic rosw i  tch plunger in. 

- The AT, AD, AC, A K  and A A  Microswi tch p lungers to be  pul led 
out. 

A t  the end of the A T  cycle, the S e r v o  Clutch disengages, p repar ing  
the machine f o r  a new entry. 

Note: The Microswi  tch p lungers pul led out 
b y  the second cyc le  of  general reset  w i l l  
remain i n  the out pos i t ion un t i l  a new en- 
t r y  occurs  f o r  a d i f ferent  Mic roswi tch  
pattern. 



F igu re  8 



A K  S I G N A L  Fiq, 9 

Each  keyboard en t ry  resu l ts  i n  sett ing microswi  tches to establ ish the b inary  
code represent ing the data entered. Since th is  i s  a mechanical process, the 
time r e q u i r e d  f o r  each microswi  tch to reach i t s  p r o p e r  posi t ion wi l  l  va ry  
s l ight ly .  The A K  Microswi tch  operat ion establishes when the E lec t ron ic  
Computing Un i t  (ECU) should accept the b ina ry  coded data. The A K  
M i c r o s w i  tch operates only  af ter  a l l  the o ther  mic roswi  tches a r e  set. 
T h i s  delayed operat ion serves to ensure that the c o r r e c t  information 
f l ows  to the ECU. The fo l lowing pa r t s  operate the A K  Microswitch: 

-AK eod ing  B a r  
-AK Contro l  L a t c h  
-Cam 
- A K  Contro l  A r m  
-AK Contro l  B r i d g e  
-AK Mic roswi  tch S l  ide 

A S S E M B L Y  

A K  Codinq B a r  The  A K  Coding B a r  ('7) cont ro ls  the re lease of the 
A K  Con t ro l  La tch  (4). Only  i f  a key depression r e s u l t s  i n  the 
ro ta t i on  o f  the A K  Coding B a r  w i l l  there be an A K  signal. 

Note: No A K  Signal i s  requ i red  f o r  the Negat ive 
Sign, Decimal Point, and the f i r s t  cyc le of  Reset. 

A K  Con t ro l  L a t c h  The A K  Contro l  La tch  (4) e i ther  re leases o r  holds 
the A K  Cont ro l  B r i d g e  (3) inoperat ive dur ing servo  cycles. 

Cam T h e  Cam (1,) permi ts  the A K  Microswi tch p lunger  to be pul led i n  
and out. 

A K  Cont ro l  A r m  The A K  Contro l  A r m  (2) t rans fers  the motion f rom 
the Cam ( 1 )  to the A K  Contro l  Br idge(3).  

AK Con t ro l  B r idqe  The A K  Contro l  Br idge (3) d i r e c t l y  posi t ions 
the A K  Microswi tch  S l i de  (8) f o rward  and rearward. 

A K  M i c r o s w i  tch S l ide  The A K  Microswi  tch S l i de  (8) acts to 
pul l  the A K  Microswi  tch plunger i n  and out. 

P A R T S  MOVEMENTS Fig, 9 

When a keyboard en t ry  i s  made requ i r i ng  an A K  signal, the fo l lowing 
sequence takes place once the servo cycle i s  tripped: 

- T h e  A K  Coding B a r  (7) ro tates the AK Control  L a t c h  (4), moving 
w ing  B below step A of the A K  Contro l  B r idge  (3). 

- Under  tension of the Spr ing  (5) the AK Control  A r m  ( 2 ) ,  connected 
to the A K  Contro l  B r idge  ( S ) ,  i s  now f ree to fo l low the p r o f i l e  of 
the Cam (1 ). 



- F.ol lowin-g the p r o f i l e  of  Cam ( l  ), the AK Contro l  A r m  (2) al lows 
the AK Cont ro l  B r i d g e  (3) to pos i t ion sur face  C above wing B of 
the AK Contro l  L a t c h  (4). 

- The A K  M ic rosw i  tch S l i de  (a), yoked w i t h  A K  Contro l  Br idge (3), 
i s  moved rearward ,  pul l ing  out the A K  Mic roswi tch  plunger. 

- Wing B then comes to r e s t  against sur face  C. 

A s  the Cam ( 1  ) continues to rotate, the r a i s e d  por t ion  of the Cam 
acts on the A K  Contro l  A r m  (a), r e v e r s i n g  the d i rec t ion  of the AK 
Contro l  B r i d g e  (3) and res to r i ng  the AK Microswi tch  S l i de  and 
plunger. A s  the A K  Contro l  B r idge  (3) ro ta tes  to the res t  position, 
the Spr ing  (6) res to res  the A K  Contro l  L a t c h  (4), engaging wing B with 
step A and ro ta t ing  the A K  Coding B a r  (7) toward the res t  position. 

I f  a servo cyc le  that didn't requ i re  an A K  Signal was now tripped, 
the A K  Coding B a r  (7) would not be rotated. When the Cam ( 1  ) 
rotates and the AK Cont ro l  A r m  (2) t r i e s  to follow, the A K  
Control  B r i d g e  (3) w i l l  be l imited b y  the A K  Contro l  La tch  (4). 
The Mic roswi  tch S l i d e  and plunger wi  l  l  remain stationary. 

Figure 9 



A K  Mechanism Adjustment F i q u r e  10 

Depress  a key that requ i res  an A K  operat ion and rotate the servomechanism 
b y  hand whi le  observ ing the motion of wing B. A f t e r  the E n t r y  Cam Group 
tu rns  approximately one- th i rd  of a revolution, wing B must move downward 
to c lear .  stop A o f  the A K  Contro l  B r i d g e  (1) by  distance C ( f i gu re  10A)  so 
that the A K  Cont ro l  B r i d g e  can move to the r e a r  and produce an A K  cycle. 
I f  w ing  B does not c l e a r  stop A, f o rm wing B downward. 

A t  the end of the servomechanism cycle, the wing B should s p r i n g  upward 
to engage stop A. T h i s  act ion i s  shown about to take place i n  f i gu re  10 B. 

' I f  i t  does not: 

- Remove the Decimal Wheel Mounting Bracket  and the Keyboard L o c k  
Solenoid. Mark the posi t ion of  the Solenoid before removing. 

- Loosen the Nut  (4) on the Eccen t r i c  Sc rew (3) (see f igure  10 B detail). 

- Wi th  the E n t r y  Cam Group i n  the r e s t  position, t u rn  the Eccen t r i c  
S c r e w  s lowly c lockwise un t i l  res is tance i s  felt. 

- W i t h  a Dutch double-end screwdr iver ,  back of f  the sc rew v e r y  
s l i gh t l y  and t ighten the nut whi le  holding the eccentr ic  w i th  the 
screwdr iver .  

- I f  the clearance C1 (as shown i n  f i gu re  1 0 ~ )  cannot be attained, fo rm 
the w ing  B. 

A K  M ic rosw i t ch  Adjustment 

Should there be indicat ions that the A K  Mechanism i s  operat ing more than 
once f o r  each en t ry  o r  not operat ing at al l ,  pe r fo rm the fo l lowing check: 

Ra ise  the keyboard, depress the zero (0) key, and manually ro ta te  the 
l a rge  Servo  Pu l l ey  whi le observing the action of the A K  Mic roswi tch  
(5) ( f i g u r e  1 0 ~ )  through the r i gh t  s ide of the keyboard. The A K  s l ide 
f i nge r  (D) must not touch the nylon plunger (E) a f te r  the s l ide  has moved 
i t s  maximum distance to the rear.  

S im i la r l y ,  a f te r  the A K  s l ide has re tu rned fo rward  to i t s  r e s t  posit ion, 
the c learance C1 (shown in. f igure  10 B) must be obtained. Note that the 
nylon p lunger  (E) must now be res t i ng  'against the Mic roswi  tch body. 
The s l i de  f inger  (D) should make NO contact wi th  the plunger i n  e i ther  
the r e s t  o r  act ivated position. 

Should inspection reveal a misadjusted A K  Microswi tch  (51, proceed 
as fo l  lows: 



- Loosen the Mic roswi tch  Mounting B racke t  (6)  and pos i t ion  i t  so that a 
minimum clearance (F) ex i s t s  between the A K  s l i de  f i nge r  (D) and the 
ny lon p lunger  (E). 

- Depress the zero (0) k e y  and rotate the la rge  S e r v o  P u l l e y  by hand 
un t i l  the A K  s l ide f i nge r  (D), as seen through the r i g h t  s ide of the 
keyboard, has moved i t s  maximum distance to the rear .  Again check 
f o r  the minimum amount o f  clearance, but this time on the other  s ide 
of  the A K  s l ide f inger  (D). Remember that i n  e i t he r  pos i t ion of the 
A K  s l ide f inger  must stand f ree  of  the nylon p lunger  (E). 

- Tighten the mounting s c r e w  and cyc le  the servo as be fore  to check the 
adjustment. 

F ig i r re  10 



KEYBOARD E N T R Y  MECHANISM Fiq, 1 1 

The funct ion of the Keyboard E n t r y  Mechanism i s  to act ivate the Coding 
B a r  S l i d e  corresponding to the keyboard key which has been depressed. 

The requ i  r e d  mechanical power i S suppl i ed by the Servomechanism which 
produces a cyc le  every time a keyboard key i s  depressed. 

The Keyboard  E n t r y  Mechanism i s  comprised of: 

- Key  Stems 
- K e y  L e v e r s  
- Key  L e v e r  Latches 
- S t a r t  B a i l  
- Rocking B a i l  

A S S E M B L Y  

The K e y  Stem (4) i s  d i rec t ly  connected to the Key Top (5), which i s  
depressed by the operator when enter ing inputs. The funct ion of the 
K e y  L e v e r  (6) i s  to hold o r  re lease the Key L e v e r  L a t c h  (10). The Key  
L e v e r  (6), under tension of a S p r i n g  ( 7 ) ,  res ts  against the wing (B) 
of the K e y  Stem and against the Guide B a r  (8). The funct ionof  the Key 
L e v e r  L a t c h  (10) i s  to rotate the S t a r t  Ba i l  (3) ,  in i t iat ing, through 
l inkage, a servomechanism cycle. The  res t  posi t ion of the S t a r t  B a i l  i s  
adjustable. 

10 9 8 
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P A R T S  MOVEMENT 

The depression of a key ( f i gu re  12A) w i l l :  

- Cause the wing (C) to rotate the K e y  L e v e r  (4) i n  the direct ion of the 
arrow,  pivot ing on the Guide B a r  (6). 

- F r e e  the Key L e v e r  L a t c h  (3) to ro ta te  under tension of the Spr ing  (7). 

- Pos i t ion  the cutout (A) o f  the Key L e v e r  L a t c h  (3) i n  the ,path of the 
Rocking Ba i l  ( l ) ,  and the extension ( B )  w i l  l  ro ta te  the S ta r t  Ba i l  (2). 

Rotation o f  the S t a r t  B a i l  w i l l  in i t ia te  a servomechanism cycle. The f i r s t  
180 degrees of the cyc le  causes the Rocking B a i l  (1 ) to rotate rearward. 
The rearwatd movement o f  the Rocking B a i l  ( f i g u r e  12 B) wi l l :  

- Move the Coding B a r  S1 ide ( 1  ) rearward. 

- Relatch the extension (A) wi th  the cutout i n  the K e y  L e v e r  (3). 

- Move the Key L e v e r  (3) s l ight ly  rearward ,  locat ing pivot step B 
above and to the r e a r  o f  the Guide B a r  ( 5 ) .  

Dur ing  the second 180 degrees of the servomechanism cycle, the Rocking 
Ba i l  (1) ( f igure  1 2 ~ )  ro ta tes  toward the f ron t  o f  the machine, c lear ing 
the cutout of the Key  L e v e r  La tch  (6), al lowing Spr ings  (3 and 5 )  to 
put l  the Key L e v e r  (2) and Key  L e v e r  L a t c h  forward,  un t i l  the Key L e v e r  
l imi ts  on the Guide B a r  (4). 
Wi th extension A p ivot ing i n  the cutout of  the K e y  L e v e r  (2), the Spr ing  
(5) causes the Key L e v e r  L a t c h  (6) to ro ta te  down and away f rom the Rock- 
ing B a i l  (1 ) which i s  re tu rn ing  to the r e s t  pos i t ion ( f igure  12A). 

F i g u r e  1 2 8  

F i g u r e  12 



The Servomechanism does not give repeat cycles when a key i s  held 
depressed throughout the servomechanism cycle. W i th  the key he1 d 
depressed, the fo l lowing di f ferences can be noted: 

- When the K e y  L e v e r  ( l )  moves r e a r w a r d  ( f igure  1 3 ~ ) ,  the P ivo t  
Step (A) drops  behind the Guide B a r  (2). 

- A s  the K e y  L e v e r  (2)  moves f o r w a r d  ( f igure  1 3 ~ ) ,  the P ivo t  
Step (A) l im i t s  against the Guide B a r  (3) and the K e y  L e v e r  L a t c h  
(1) i s  brought  to rest, completing the servomechanism cycle. 

F o r  another servomechanism cyc le to be  tripped, the key  must b e  re-  
leased, a l low ing  the S p r i n g  (4) to: 

- Raise the P i v o t  Step (A) above the Guide B a r  (3). 

- Pu l l  the K e y  L e v e r  (2) f o rward  so that the sur face (B) 
l im i ts  against the Guide B a r  (3). 

F i g u r e  13 A F i g u r e  13 B 

F i g u r e  13 



KEYBOARD MEMORY F i g u r e  14 

I f  two o r  more keys  a r e  depressed simultaneously, the machine w i l l  not 
accept any o f  the en t r i es  and the Double-Entry Lock  Mechanism w i l l  be 
t r ipped (see Servomechanism). However, two o r  more keys  depressed 
i n  r a p i d  succession w i l l  be accepted b y  the machine because of the 
Keyboard Memory feature. Once the Rocking B a i l  (1) ( f igure  14) has 
s ta r ted  to rotate, any key  depressed du r ing  the remainder of  that 
servomechanism cyc le  w i l  I be he ld  i n  memory. I n  f igure  14, Rocking 
B a i l  (1) rotates, pu l l i ng  K e y  L e v e r  L a t c h  (2) (broken l ine)  to the rear.  
D u r i n g  th is  movement a key  has been depressed, re leas ing another 
K e y  L e v e r  L a t c h  (2A)  ( so l i d  line), which resu l t s  i n  the following: 

- The  Key  L e v e r  L a t c h  (2A) comes to r e s t  against the Rocking Ba i l  (1) which i s  
rotating. Therefore,  the upward t rave l  o f  the Key L e v e r  La tch  i s  cut short. 

- Wi th  a Key  L e v e r  L a t c h  he ld  i n  memory, the servo cyc le s t i l l  takes place 
as usual. 

- A t  the end o f  the servo cycle, the r e t u r n  of  the Rocking B a i l  ( 1  ) al lows the 
K e y  L e v e r  L a t c h  he ld  in memory to complete i t s  upward rotation, thus s ta r t ing  
another servo cycle. 

F i g u r e  14 



COMPUTING KEYBOARD LOCK 

The funct ion o f  the Keyboard Lock  i s  to prevent keyboard en t r y  f rom taking 
p l ace when: 

- The P1 01 i s  in i t ia l  l y  turned on and the Reset key has not been depressed. 

- Computations a re  being c a r r i e d  out i n  the E lec t ron ic  Computing Un i t  (ECU). 

- T h e  equipment i s  print ing. 

The Keyboard  L o c k  i s  comprised of the fol lowing basic  functional parts: 

-Keyboard L o c k  Solenoid 
-Actuat ing B r i d g e  
-Cam 
-Lock i  ng  Comb 
-Lock ing  Comb Detent 

A S S E M B L Y  F i g u r e  15 

The Keyboard  Lock  Solenoid The Keyboard Lock  Solenoid (2) i s  energized 
o r  deenergized as determined b y  the ECU. When the Keyboard Lock  Solen- 
o i d  i s  energized, i t  con t ro ls  the posi t ion of  Actuat ing B r i d g e  (1 0). When the 
Keyboard  L o c k  Solenoid i s  deenergized i t  a l lows the S p r i n g  ( 3 )  to control  the 
posi t ion o f  the Actuat ing Bridge. 

Actuat ing B r i d q e  The Actuat ing B r i d g e  (10) posi t ions the Lock ing  Comb (8) 
to lock o r  unlock the keyboard. 

Cam The Cam (4) i s  the source of power f o r  moving Lock ing  Comb (8) between 
the locked and unlocked positions. I t  i s  p a r t  of  the Servomechanism. 

L o c k i n q  Comb The Lock ing  Comb (8) prevents key depression (excluding the 
Reset Key)  when the machine i s  f i r s t  turned on, when the machine i s  computing 
o r  when the machine i s  i n  the process of print ing. 

P A R T S  MOVEMENTS 

When data en t r y  must be  prevented, the E C U  deenergizes the Keyboard Lock  
Solenoid (2), and the. fol lowing take place: 

- The  S p r i n g  (3) moves the Actuat ing B r i d g e  (1 0) and P lunger  (1) toward the left 
un t i l  the Actuat ing B r idge  l im i ts  on the Keeper (1 1 ). T h i s  movement of the 
Actuat ing B r idge  moves arm B to a posi t ion out of  the path o f  the Cam (4) 
and posi t ions arm A i n  the path of  the Cam (4). 

- The  Cam (4), which i s  ro tat ing i n  the d i rec t ion  of the arrow,  moves the Act-  
uat ing B r i d g e  10 rearward. 



- The Actuating Bridge, through the L i nk  (5) and Crank (6), positions the Locking 
Comb (8) below the understep ( C )  of the Key Leve r  (7). Fig, 15 

- The Locking Comb Detent (9) maintains the Locking Comb and associated l ink- 
age in  the locked position, preventing keyboard entry from taking place. 

T o  permit data entry, the ECU energized the Keyboard Lock  Solenoid, ini t iat ing 
a sequence of par t  movements exactly the reverse of those described above. 
The Keyboard wi l l  be unlocked as a result. 

F igu re  15 



ADJUSTMENTS F i g u r e  16 

T u r n  on the machine, depress the Reset Key, and observe that the Plunger  
(2) i s  pul led i n  and the arm (B) of the Actuat ing B r i d g e  ( 5 )  centers ove r  the 
p r e f i l e  of the Cam (6). The Lock ing  Comb (9) must be  open, that is, wi th  
the Crank  (10)  hav ing i t s  r o l l e r  i n  the lower notch (unlocked) of the Lock ing  
Comb Detent ( 1 1 ). 

T u r n  o f f  the machine. Observe that the Plunger  (2) has moved to the le f t  and 
that a r m  (D) of  the Actuat ing B r idge  now faces the Cam surface. I t  i s  impor- 
tant that the Actuat ing B r i d g e  does not touch the Cam i n  e i ther  state, but has 
a small c learance (C) as shown. A r m s  (B) and (D) on ly  engage the Cam sur- 
face momentar i ly dur ing changes o f  posi t ion of  the Computing Lock. 

I f  the above condit ions a r e  not present, per fo rm the fo l lowing adjustments, 
as requi red:  

Keyboard L o c k  Sbl enoid: Loosen the Keyboard L o c k  Solenoid mounting Screws 
(4). Squeeze the P lunger  (2) and the Keyboard L o c k  Solenoid (3) together so 
that the P lunger  bottoms. Move th is  assembly to the r i g h t  unt i l  the Actuat ing 
B r i d g e  (5) i s  against i t s  r i gh t  hand stop, and extension A touches the Frame 
(1). T ighten the Sc rews  (4) whi le holding the assembly i n  this position. 

CAUTION: T o  obtain the most re l iab le  Keyboard L o c k  Solenoid 
operation, the plunger must be f ree  of any bind. Do  m a p p l y  
oi.1 to the plunger o r  solenoid under any circumstances as this 
w i l l  cause hydrau l ic  locks to occur  and prevent maximum plunger 
movement. 

Actuat ing Br idge:  F o r m  the r e a r  extension of the Actuat ing Br idge (5) to 
b r i n g  a r m  (D) in to  alignment with the lobes of the Cam (6 ) .  Depress the 
P lunger  (2) completely, and fo rm a rm (B) into alignment wi th  the Cam 
face. 

Lock ing  Comb: T u r n  power of f  and then on again. D O  N O T  reset. Loosen 
se tscrew on the Crank (1 0). Tighten the setscrew again when the fol lowing 
condit ions have been obtained. 

-The detent r o l l e r  i s  i n  the upper notch (locked) o f  the Lock ing  
Comb Detent (1 1 ) 

-The teeth (F) of  the Lock ing  Comb (9) a re  under  extensions (E) 
o f  Keys  (8) 

-A small c learance (C) ex is ts  between arms (B) and (D) of B r i d g e  
(5) and the Cam (6). 



Figure  16 





SECTION 3 

SERVOMECHANISM 



INTRODUCTION T O  THE SERVOMECHANISM 

The Servomechanism i s  composed of two sections: The E n t r y  Servomechanism 
and the Double-Entry Servomechanism. The funct ion of the E n t r y  Servo- 
mechanism i s  to supply power f o r  the mechanical movements requi red to change 
keyboard en t r ies  to binary-coded decimals. The  funct ion o f  the Double-En t r y  
Servomechanism i s  to supply power to operate the double-entry lock which 
prevents an en t ry  f rom being made i f  two o r  more keys  a r e  depressed simul- 
taneously. 

E N T R Y  SERVOMECHANISM 

The E n t r y  Servomechanism i s  comprised of: 

-Servo Shaft  
-En t r y  Cam Group ( ~ i v e  Camming sur faces)  
-Ent ry  Se rvo  Clutch Assembly 

ASSEMBLY Refer  to F i g u r e  17 

Servo  Shaft  The S e r v o  Shaft  (6) rotates constant ly whi le the machine i s  
turned on. I t  suppl ies power f o r  the mechanical operat ion of the E n t r y  
Servomechanism and the Doubt e-Entry Servomechanism. 

E n t r y  Cam Group The  functions of the f ive cams making up th is  group a r e  
as fol lows: 

-The Cam ( l  ) osc i l la tes the Rocking F o r k  which cont ro l  S the movement of  the 
Rocking B a i l  

-The Cam (2) pos i t ions the Stop B r idge  f o r  disengagement o f  the En t ry  Servo  
Clutch 

-The Cam (3) r e t u r n s  the Contro l  La tch  to i t s  lock ing position. 

-The Cam (4) cont ro ls  the in-out movement of  the AK Microswi tch  plunger 
when cer ta in  preset  condit ions a r e  met. 

-The Cam (5), i n  conjunction wi th  the Lock ing  Arm, prevents the rotat ion 
of the E n t r y  Servomechanism Cam Group i n  the r e w r s e  direction. 
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E n t r y  S e r v o  C lu tch  Assembly Fig. 18 

When the E n t r y  C lu tch  i s  engaged, i t  causes the E n t r y  Cam Group to rotate 
wi th  the S e r v o  Shaft. When the C lu tch  i s  disengaged, the Servo  Shaft ro-, 
tates independently o f  the E n t r y  Cam Group and the fo l lowing condit ions exist: 

-Clutch F lange (2) (see f igure  18A)  res ts  against the extension (A) under the 
power o f  the S p r i n g  ( 1  ). 

-Ro l l e rs  (5) r e s t  i n  dwel ls  (B) o f  the Clutch F lange (21, away f rom the scalloped surf; 
(D) o f  D r i v e  Housing (3) .  ( s e e  f i gu re  1 8 ~ ) .  

When a key  i s  depressed: 

-The Extension ( A )  i s  rotated upward i n  the d i rec t ion  o f  the a r r o w  (see f igure 
A). 

-The C lu tch  F lange (2) i s  ro tated c lockwise by  a S p r i n g  ( 1 ) .  

-Rotation of the Clutch Flange (2 )  fo rces  the R o l l e r s  (5) outward through slots 
(C) o f  the R o l l e r  Guide (4) and against the scal loped sur face (D) of the D r i v e  
Housing (3). The  D r i v e  Housing and the Rol l e r  Guide a r e  thus locked to- 
gether (see f i gu re  18C). 

-The D r i v e  Housing (3) rotates the R o l l e r  Guide (4) which i s  keyed i n  to the 
E n t r y  Cam Group. The clutch i s  engaged, and the E n t r y  Cam Group rotates, 

Note: The c lockwise rotat ion of the Clutch F lange (2) i s  l imi ted when 
the r o l l e r s  (5) contact the scalloped surface (D) of the D r i v e  Housing (3). 

Toward  the end o f  the 360° rotat ion.of  the servo cycle, the Clutch Flange (2) 
w i l l  contact the extension (A) which has been reposi t ioned i n  i t s  pahh. A t  the 
same time, the R o l l e r  Guide (4) ro tates fu r ther  to complete the 360 of the 
cycle. T h i s  w i l l  r e s u l t  in: 

-Disengaging the c lu tch  by  posi t ioning r o l l e r s  (5) i n  dwel ls  (B) of the Clutch 
F lange (2). 

-AI lowing the L o c k i n g  A r m  to assume i ts  locking posit ion, prevent ing any 
counterrotat ion o f  the E n t r y  Cam Group. 



Clutch Open @ Clutch Closed @ 

Figure  18 



P A R T S  MOVEMENT - Refer  to F i g u r e  19 

The  C lockwise  ro ta t ion  of the S t a r t  B a i l  (7) causes the L i n k  (8)  to rotate the 
B r i d g e  (6) i n  the d i rec t ion  o f  the arrow.  

The B r i d g e  (6), f i xed  to the Spindle (1 1, causes the Contro l  L a t c h  (3) which i s  also 
f i xed  to the Spindle, to rotate i n  the d i rect ion of the arrow, re leas ing i t s  hold 
on extension (A) of  the Stop B r i d g e  (5). 

The Stop  Bridge, under tension o f  Spr ings  (2) and (4), moves the extension 
( A )  above the C lu tch  Flange (9). The  clutch engages, locking the E n t r y  Servo  
Cam Group to the rotat ing Servo  Shaft. 

A s  the cam group rotates, the fo l  lowing sequence of movements wi  l l resul t  i n  
the disengagement of  the E n t r y  S e r v o  Clutch: 

-Dur ing  the f i r s t  p a r t  of the cycle, the Control  B r i d g e  (3) i s  he ld  rotated by 
the tension of S p r i n g  (4) against Cam (10). 

-The Cam ( l  l )  then rotates, lower ing  the extension (A) of the Stop B r idge  (5) 
into the path of  the Clutch F lange (9). 

-Whi le  the Cam (1 1 ) i s  holding the Stop B r idge  rotated, the diminishing p ro f i l e  
of the Cam (1 0) a l lows the Cont ro l  B r idge  (3) ,  under s p r i n g  tension, to be 
posi t ioned above the extension (A) of the Stop Bridge. 

-The Cam (l l )  re laxes  i t s  hh ld on the Stop B r idge  ( 5 ) ,  permi t t ing  the Spr ing  (4) 
to ro ta te  i t  u p ~ r a r d  un t i l  i t  l im i t s  on the Control  B r i d g e  (3) which has been 
posi  t ioned above it. 

. ,*the C lu tch  F lange (9) now contacts the extension (A), disengaging the E n t r y  
S e r v o  Clutch. 



Figure 19 



E N T R Y C Y C L E  

The E n t r y  Cyc le  supplies the mechanical fo rce  necessary to posi t ion Encoder 
par ts  f o r  conver t ing keyboard entr ies to binary-coded decimal digits. The 
fo l lowing p a r t s  a r e  re lated to the en t ry  cycle: 

-Cam 
-Rocking F o r k  
-F lex ib le  Jo int  
-Rocking B a i  l 

Assembly F i q u r e  20 

The Cam (1 ) o f  the E n t r y  Cam group i s  the source o f  power  f o r  the en t ry  cycle. 

The Rock ing  F o r k  ( z ) ,  under control  of  the Cam ( l ) ,  osc i l la tes  the Shaft (3)  
and F l e x i b l e  Jo int  ( 4  and 5). 

The F l e x i b l e  Jo int  w i l  l t rans fer  motion to the Rocking B a i l  (8) through the 
L i n k  (6) and Crank  (7). The Rocking B a i l  w i l l  move any Key  L e v e r  Latch, tr ipped 
as the r e s u l t  o f  a s ing le key depression, r e a r w a r d  (see f i gu re  detail). 

P a r t s  Movement 

A key depress ion w i l l  engage the E n t r y  Servo  Clutch Assembly, in i t ia t ing  an 
entry  cycle. 

Dur ing  the f i r s t  180 degrees of the cycle, Cam (1 ) ro ta tes  Rocking F o r k  (2) 
to the, f ront ,  causing the Shaft (3) and F lex ib le  Joint  (4  and 5) to rotate i n  the 
d i rec t ion  o f  the arrow. 

The F l e x i b l e  Joint, through the L i n k  (6) and Crank  (7), ro tates the Rocking 
Ba i l  (8) i n  the d i rec t ion  of the arrow. 

Dur ing  the second 180 degrees of the entry  cycle, the p a r t s  movements w i l l  be 
the r e v e r s e  o f  those descr ibed above. 
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ADJUSTMENTS 

T h e  Encoder  and Mic roswi  tch sett ings a r e  powered through ro ta t ion  of the 
E n t r y  Cam Group. The rotat ion of the Eccen t r i c  Cam (1) i s  converted to a 
rec ip roca t i ng  motion by  the Rocking F o r k  (2). I f  the Rocking F o r k  o r  any 
o ther  p a r t  i n  the subsequent chain of  p a r t s  becomes misadjusted, improper 
o r  no act ivat ion of the Encoder and Mic roswi  tch may resu l  t. 

Note: The E n t r y  S e r v o  Release adjustment can be per formed 
separately. ' The  F lex ib le  Joint, Rocking F o r k  and Rocking 
B a i l  adjustments a r e  interdependent and must be  per formed i n  the order  
given. 

E n t r y  S e r v o  Release Adjustment F i q u r e  21; 

T u r n  power on and depress any key. The Servomechanism should cyc le once 
f o r  each k e y  depression, except f o r  the Reset key which w i l l  g ive  two servo 
cycles. 

Should any depressed key  fa i l  to produce a servo cycle, cause repeat servo 
cycles, o r  work  intermittently, adjust the E n t r y  Servo  Release Mechanism 
as fol lows: 

-Wi th the Servomechanism exposed, depress the key which has operated 
improper ly  and observe the react ion o f  the Cont ro l  B r i d g e  (4, Stop 
B r i d g e  (3) and Clutch Flange (19). 

- I f  the Contro l  and Stop B r idges  do not release the C lu tch  Flange, 
adjust the Crank (1 7) so that the Star t ing  B a i l  (1 6) does not come 
to r e s t  against key lever  latches but posi t ions i t se l f  o v e r  them 
l ~ i t h  a minimum clearance. 

- T u r n  power of f  and depress any key. Adjust the Contro l  B r idge  
(4) so that the Stop B r idge  (3)  f rees  the Clutch F lange (1 9) to rotate, as show1 
i n  lower  detail. Tighten the Adjustment S c r e w  (5). Check operation to 
assure that the Contro l  B r i d g e  prov ides secure b lock ing action f o r  
the Stop B r i d g e  ( 3 )  when the mechanism i s  at rest. 

F l e x i b l e  Jo int  Adjustment 

A l l  adjustments should begin wi th  the F lex ib le  Joint  (9) and (10), s ince the 
amount o f  t rave l  impar ted ' to  the Coding B a r  S l ides  i s  affected b y  the res t  
pos i t ion o f  the stud (A)  i n  re la t ion to the frame opening at B. 

The adjustment o f  the sc rew (8) on the F lex ib le  Joint  (10) and the posi t ion of  
the Rocking F o r k  (2) on the Shaft (7) affect the posi t ion o f  the s tud (A), which 
must not be permit ted to touch the frame (B) at e i ther  extreme o f  i t s  movement. 

l n i  t ia l  Adjustment 
-With the la rge  Pu l ley  Wheel removed f rom the Servomechanism, measure the 

distance between the Shaft  (7) and the Stud ( 1  1) on the F l e x i b l e  Joint  (9) to 
which the L i n k  (12) i s  clipped. T h i s  dimension must be 30mm (1-3/16") be- 
tween centers, as shown i n  f igure 21. Adjust the S c r e w  (a), i f  required. 
Mount the Pu l  ley Wheel as fy on the end of the Servo  Shaft (1 8) as possible. 

F i n a l  Adjustment 
-Check that the frame (B) does not prevent f r e e  movement of the stud (A), by  

making an en t ry  and rotat ing the PUI ley." I f  there i s  evidence that res t r i c t i on  
occu rs  due to the stud (A) s t r i k i ng  the frame (B), then adjustment of the Rocking 
F o r k  ( 2 )  i s  requrred. 
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Rockinq F o r k  Adjustment F i g u r e  22 

-Loosen both screws on the Rocking F o r k  ( 2 ) .  B y  hand, t r i p  the Stop Br idge ( 3 )  
c l e a r  o f  the Clutch F lange (19). Rotate the Servomechanism by  hand unt i l  the 
fo rked  end of the Rocking F o r k  i s  i n  i t s  most f o r w a r d  posi t ion when viewed from 
above. 

-Rotate the F lex ib le  Jo int  (9 G 10) so that the L i n k  (1 2) pushes the stud (A) forward 
as f a r  as possible. H o l d  the l inkage i n  this pos i t ion and tighten the most 
accessible sc rew on top of the Rocking Fork .  
Complete the cyc le  b y  rotat ing the servo fu r ther ;  then tighten the remaining screw 
on the Rocking Fork .  

-Check operat ion w i th  the power on. 

Rockinq B a i l  Adjustment 

I f  the F l e x i b l e  Jo int  ( g j  10) and the Rocking F o r k  (2) a r e  o r  have been cor rec t ly  
adjusted, the posi t ion o f  the Rocking B a i l  (1 5) can be  checked. 

-Whi le  looking through the small rectangular opening in the le f t  side of the Key- 
boa rd  Frame, depress the Reset key wi th  the power off. The nearest Key L e v e r  
L a t c h  must r i s e  and engage the l i p  of  the Rocking B a i l  (1 5) easily, but with a 
minimum clearance as shown i n  f igure  (22). Now look through an identical 
opening on the r i gh t  s ide of the Keyboard whi le  depressing the P r i n t  Key. 
Observe that the nearest  Key  L e v e r  La tch  (1 4) pe r fo rms  wi th  an action and clear- 
ance ident ical  to that o f  the f i r s t  Key  L e v e r  Latch. 

-If  the above observat ions a r e  not obtained, loosen the screws on the Rocking 
B a i l  Crank  (1 3) and adjust the Rocking Bail.  
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D O U B L E  E N T R Y  SERVOMECHANISM F i g u r e  23 

When two keys a re  depressed so that two Key  L e v e r  Latches engage the Rocking 
B a i l  simultaneously, the Rocking B a i l  wi  l l not be able to push both Key  L e v e r  
La tches  rearward. The Actuat ing L u g s  located on the Coding B a r  S l ides  attempt 
to ro ta te  at least one Coding B a r  i n  both a clockwise and counterclockwise direct ion 
at  the seme time. The opposit ion encountered blocks the travel  of  the Rocking 
Ba i l ,  causing the Double E n t r y  Keyboard  Lock  to actuate. Th i s  resets the tr ipped Key 
L e v e r  Latches, .and signals the ope ra to r  that a double en t ry  condition exists. These 
funct ions a r e  performed dur ing the f i r s t  180 degrees of the double en t ry  cycle. At  
the end o f  th is por t ion o f  the cycle, the c lu tch disengages. The Double E n t r y  
Servomechanism must then be manually t r ipped by pushing the "keyboard" release 
button t o  r e s t o r e  the Double E n t r y  L o c k  to rest. 

The Double E n t r y  Servomechanism i S comprised of: 

-Servo Shaf t  
-Double E n t r y  Cam Group ( two cams) 
-Double E n t r y  Servo  Clutch Assembly 

A S S E M B L Y  

Servo  Shaf t  - The Servo  Shaft  (4) i s  constantly turning when the machine i s  
turned on. I t  supplies the power f o r  the mechanical operation of the Double 
~n t r y  Servomechanism. 

Double E n t r y  Cam Group - The funct ions of the two cams making up th is  
group a r e  as  follows: 

-The Cam (2) posi t ions the Keyboard  L o c k i n g  A r m  f o r  the reset t ing of  a l l  the 
Key L e v e r  Latches and f o r  signal i n g  the operator  that a double en t ry  condit ion 
ex is ts  through an increase i n  K e y  S p r i n g  Pressure. 

-The Cam ( 1 )  prevents the counterrotat ion of the Double E n t r y  Cam Group. 

Double E n t r y  Servo  Clutch Assembly - When the Double E n t r y  Servo  Clutch 
Assembly (3) i s  engaged, i t  causes the Double E n t r y  Cam Group to rotate wi th  
the S e r v o  Shaft  (4). When the c lu tch  assembly i s  disengaged, i t  a l lows the 
Servo  Shaf t  to rotate independently o f  the Double E n t r y  Cam Group. 

3 
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When the c lu tch  i s  disengaged, the fol lowing condit ions ex is t  ( f igure  24A): 

-The Clutch F lange (3) res ts  against the extension (B) under the power of 
S p r i n g  (7) ( ~ i g u r e  248). 

-The R o l l e r s  (6) r e s t  i n  dwel ls (D) o f  the Clutch F lange (3), away f rom the 
scal loped sur face ( C )  of the D r i v e  Housing (4) ( f i gu res  24A and 2 4 ~ ) .  

Upon the simultaneous depression of two o r  more keys: 

-The extension (B) rotates i n  the d i rect ion of the a r r o w  ( f i gu re  24A). 
-The Clutch F lange (3) i s  ro tated clockwise b y  Spr ing  (7). 
-The Clutch F lange rotat ion fo rces  the Ro l l e rs  (6) outward through s lots  (E) 

of  R o l l e r  Guide (5) and against the scalloped surface of the D r i v e  Housing 
(4). The D r i v e  Housing and R o l l e r  Guide a r e  thus uni f ied ( f i gu re  2 4 ~ ) .  

-The D r i v e  Housing (4) ro tates the Ro l l e r  Guide (5) which i s  keyed to the 
Double E n t r y  Cam Group (8). The clutch i s  engaged, and the Double E n t r y  
Cam Group rotates. 

Note: Clockwise rotat ion o f  the Clutch F lange (3) i s  ended when the 
R o l l e r  (6) comes i n  contact wi th  the D r i v e  Housing (4). 

Towards  the end of the f i r s t  180 degree rotat ion o f  the Double E n t r y  Servo 
Cycle, the C lu tch  F lange (3) w i l l  contact the extension (A) which has been 
posi t ioned i n  i t s  path. The R o l l e r  Guide (5) w i l l  ro tate fur ther ,  to complete 
the 180 degrees of the cycle. T h i s  resu l ts  in: 

-Disengagement o f  the.c lu tch b y  posi t ioning the Ro l l e rs  (6) i n  the dwel ls 
(D) o f  the C lu tch  F lange (3). 

-The Lock ing  A r m  (1) assuming a posit ion that w i l l  prevent any counterrotation 
of the Double E n t r y  Cam Group. 

When the operator  rese ts  the Keyboard Release Key, the extension (A)  
' ra ises, a l lowing the Clutch F lange (3) to rotate and engage the clutch f o r  
the second 180 degree rotation. Resett ing the Keyboard Release Key  also 
causes the extension (B) of the L o w e r  Stop B r idge  (2) to be ra ised into the 
path o f  the C lu tch  F lange (3). A s  the second 180 degree rotat ion of the 
c lu tch  i.s completed, the clutch disengages, and the Double E n t r y  Servo- 
mechanism i s  brought to rest. 



Figure 24C 
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P A R T S  MOVEMENT 

When two o r  more  keys a r e  depressed simultaneously, a servomechanism cycle 
w i l l  be t r ipped as i n  a single entry .  However, i n  a mul t ip le  en t ry  condition, two 
o r  more  Key L e v e r  Latches engage the Rocking B a i l .  The Rocking F o r k ,  
cont ro l led  by the E n t r y  Cam Group, attempts to ro ta te  the Rocking B a i l  by 
means of a F lex ib le  Joint. The F lex ib le  Joint  i s  unable to rotate the Rocking 
B a i l  due to the opposit ion encountered when attempting to move two o r  more 
Key L e v e r  Latches rea rward .  The F lex ib le  Joint  (4) y ields and i s  forced to 
ro ta te  down and away from the F lex ib le  Joint (31 ,  causing the fol lowing (see 
f i gu re  25A): 

-The L i n k  (5) ro tates the L o w e r  Stop B r idge  (6), i n  the d i rec t ion  of the arrow, 
removing the extension (C) from the path of the Clutch Flange (7) and engaging 
the clutch. 

-The extension (A )  of  the Upper Stop Br idge ( 1 )  i s  posit ioned .into the path of 
the Clutch Flange (7). 

-The Keyboard Release Key  L e v e r  (2) i s  released to come fo rward  under spring 
tension, and the lever  sur face then holds the Upper  Stop B r idge  ( 1 )  rotated. 

A t  approximately 180 degrees of the servomechanism cycle,  the Clutch Flange 
(7) w i l l  contact the extension (A)  (see f igure  25B), disengaging the clutch. The 
machine i s  then i n  the double en t ry  lock condition. T o  res to re  the machine to 
normal operat ing condition, the Keyboard Release Key  L e v e r  (2) must be man- 
u a l l y  reset.  As  the Keyboard Release Key L e v e r  (2) i s  pushed to the rear ,  
the Upper  Stop B r i d g e  ( l ) ,  through a spr ing action, causes the fol lowing: 

-The extension (A )  releases the Clutch Flange (7). 

-The L i n k  (8) ro tates the L o w e r  Stop Br idge !6), ra i s ing  the extension (C) 
in to  the path of Clutch Flange (7). ( see  f i gu re  25 B) 

-The Clutch Flange (7) contacts the extension (C), disengaging the clutch at the 
end of the second 180 degree rotat ion (see f i gu re  25A). 
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When the functions of the f i r s t  180 degrees o f  the Double-Entry Cycle a r e  
completed, the c lu tch  i s  disengaged. When a key  i s  now depressed, the 
opera tor  w i l l  not ice a res is tance as the sur face (A) of the Key  Lever  ( 1 )  
causes the spr ing  o f  the Lock  Contro l  B r idge  (1 0) to yield. Though the 
k e y  can be f u l l y  depressed, no servo cyc le resu l t s  s ince the B a r  (9) pre- 
vents the K e y  L e v e r  Latches f rom rotating. 

T o  rese t  the mechanism f o r  normal keyboard operation, the Keyboard Release 
K e y  L e v e r  must be manually posit ioned rearward. The rese t t ing  of the Key- 
b o a r d  Release Key L e v e r  t r i p s  the second 1 80-degree ro ta t ion  of the Double- 
E n t r y  Cycle. The Cam (3 )  ra i ses  the Keyboard Lock ing  L e v e r  ( 2 ) ,  revers ing the 
d i rec t i on  o f  the p a r t s  movements l is ted above. 
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DOUBLE-ENTRY C Y C L E  

The Double-Entry  Cycle supplies the mechanical power necessary to restore-the 
Key L e v e r  Latches and to signal the operator  that an e r r o r  has been made by, 
t r ipp ing  the Double-Entry Lock. T h e  fo l lowing a r e  the basic functional par ts  
re la ted  to the Double-Entry Cycle. 

-Cam 
-Keyboard Lock ing  Leve r  
-Reset B r i d g e  
-Keyboard Lock ing  Bai l  

Assembly. F i g u r e  26 

The Cam (3) i s  the source of power f o r  the Double-Entry Cycle. 

The Keyboard  Lock ing  Leve r  (2) i s  act ivated by the Cam (3) and t ransfers the 
power f o r  the movement of the Reset B r idge  (7) and Keyboard Lock ing  Bai  l  (1 1 ). 

The Reset B r i d g e  (7) wi l  l  r es to re  al  l  the t r ipped Key  Leve r  Latches. 

The Keyboard  Lock ing  Bai I ( 1  1 )  pos i t ions under  the surface (A) of the Key  Lever  
( 1 )  and o f fe rs  a not iceable res is tance to normal key depression; this enables 
the operator  to sense by touch that an e r r o r  has been made. 

P a r t s  Movement: F i g u r e  26 

When two o r  more keys are  depressed simultaneously, normal operat ion of the 
F lex ib le  Joint  i s  prevented. The F l e x i b l e  Jo int  yields, t r ipp ing the f i r s t  180 
degrees of the double-entry cyc le and causing the fol lowing to occur: 

-The Cam (3) rotates, lower ing the Keyboard  Lock ing  L e v e r  (2). 

-The downward movement of the Keyboard  Lock ing  Leve r  wi II: 

-Lower  the L i n k  ( 5 ) .  
-Rotate the B r idge  (4) counterclockwise. 
-Move the L i n k s  (6  and 8 )  rearward .  

-Rearward  movement of the L i n k  (6) ro ta tes  Reset Br idge (7), causing B a r  
(9) to r e s t o r e  a l l  t r ipped Key L e v e r  Latches. 

-Rearward  movement of the L i n k  (8) ro ta tes  Lock  Contro l  Br idge (10) 
counterclockwise. 

-The sp r ing  of the Lock Control  B r i d g e  causes the Keyboard Lock ing  B a i l  (1 1) 
to fo l low i t s  c lockwise rotation, pos i t ion ing the l ip  (B) just below the f o r w a r d  
extension (sur face A) of K e y  L e v e r  (1 ). 



ADJUSTMENTS 

L o w e r  Stop B r i d q e  and Keyboard Release Key L e v e r  
Refer  to f i gu re  27A. Wi th  power turned off, simultaneously depress any two 
keys. Rotate the Servo  manually whi le observing the extension (A )  on the 
L o w e r  S top  B r i d g e  (3). Extension (A)  must re lease the C lu tch  Flange ( 5 )  before 
i t s  downward l im i t  of  t rave l  i s  reached, and the Keyboard  Release Kdy Leve r  
(2)  must spr ing  fo rward  at the same time. I f  th is  act ion does not occur 
proper1 y, proceed as fo l  lows: 

-Adjust c learance C by removing the pul ley and adjust ing the posi t ion of 
S c r e w  (4) i n  the s lo t  (B) un t i l  both actions can be r e l i a b l y  obtained. 

Note: I f  c l ea r  nce C i s  too great, release of the C lu tch  F lange f o r  8 
the second 180 rotat ion o f  the Double E n t r y  Cam Group may be im- 
paired. 

-A f te r  c learance C has been set, check that the Keyboard  Release Key L e v e r  
operates normally. Should i t  e i ther  fa i l  to release, o r  re lease when only 
one key i s  depressed, adjust c learance C1 ( f igure  27A) b y  moving the spindle 
( 1  ) up o r  down so that the Release Key lever  (2) spr ings  out re1 iab,ly whenever 
the Double E n t r y  Servo  section i s  operated to lock the keyboard. 

Keyboard Release Refer  to f i gu re  27B. Wi th the keyboard locked, adjust the 
L i n k  (3) i n  re la t ion  to the s lo t  (A )  on the Upper  Stop B r i d g e  (1) so that the amount 
o f  c learance (C)  i s  suff ic ient to release the Clutch F lange (4) when the Keyboard 
Release K e y  L e v e r  (2) i s  reset. 

Clutch F lange Release Refer  to f i gu re  278, Depress the Keyboard Release 
Key  L e v e r  (2)  whi le observ ing extension B of the Upper  Stop B r idge  ( 1  1. 
Suf f ic ient  c learance (C) should be avai lable so that the C lu tch  Flange (4) 
i s  released. 
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Keyboard L o c k  Re fe r  to f igure  28. Depress  two keys simultaneously, and 
manually ro ta te  the servo through a complete cycle. Look through the r igh t  
s ide of the Keyboard and watch f o r  movement o f  Key  L e v e r  Latches ( 1 )  
as you depress keys at random. I f  a K e y  L e v e r  La tch  should ra i se  into 
engagement wi th  the rock ing  bail ,  loosen the Actuat ing Arrn Eccent r i c  (2)  
and reposi t ion i t  to minimize Key L e v e r  L a t c h  rotation. 
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SECTION 4 
PRINTER UNIT 



I 

INTRODUCTION T O  PRINTER SECTION 

ELECTRONIC PRINTER SECTION THEORY 

T h e  p r i n t i n g  function of the P101 i s  the mechanical resu l t  o f  an operation that 
i s  e l e c t r i c a l l y  init iated, e lec t r i ca l l y  control  led, and e l e c t r i c a l l y  terminated. 

E l e c t r i c a l  l n i  t iat ion 

T h e  ECU ( ~ l e c t r o n i c  Computing u n i t )  must be  synchronized w i th  the P r i n t e r  
Assembly to accomplish the fol  lowing: 

- B r i n g  the numbers and symbols on the character  drum in to  a c o r r e c t  relationship 
w i th  the binary-coded e lec t r i ca l  impulses contained i n  the ECU. 

-Prov ide  a way to sense when the hammer should be  f i r e d  to p r i n t  the desired number 
and symbol. 

When a p r i n t  operat ion i s  required, the E C U  sends a I l p r ? e p a r e - t ~ - p r i n t ~ ~  signal 
(CAR) to energ ize the P r i n t  Contro l  Solenoid. T h i s  r e s u l t s  in: 

-Engagement o f  the p r i n t  ca r r i age  f o r  t ravel  to the left. 
-Preset t ing  paper feed and r ibbon feed 
-Posi t ion ing the A W  microswi tch plunger i n  (signal AW1 at level  l). 

When Sw i t ch  AW i s  at level 1, the e lec t r i ca l  impulses generated by  the pr in te r  
determine when the E C U  should send the llf ire-hammer" s ignal (sPM). 

E l e c t r i c a l  Contro l  

When us ing  the fou r  microswi  tches (M, AB, AC, and AD) which correspond to the 
f i r s t  f ou r  columns of the b i n a r y  number system, 15 i s  the la rges t  decimal number 
that may b e  represented. B i n a r y  coded information that i s  to be pr in ted i s  treated 
accord ing to i t s  re la t ionship wi th  the quantity 15. Each decimal digi t  and 
operat ional  symbol has an established b ina ry  code associated w i th  it. Th is  being 
the case, the di f ference between the binary-coded decimal va lue assigned to each 
ind iv idual  number and symbol and the decimal value 15 w i  l l remain constant. 

The  E C U  knows that whenever the di f ference between any coded information and 15 
has been counted, and i s  equal to the desi red character,  the hammer should be 
s ignaled to f i re.  The mechanisms that enable the E C U  to count th is  difference a r e  
the St robe Wheel and Pickup Coil. When the AW microswi tch  i s  at level 1, the 
pu lses  generatzd b y  the lugs of the St robe Wheel as they pass the Pickup coi l  a re  
rece ived and counted b y  the ECU. Each lug of the St robe generates a 1- count pulse 

(OK pu lse )  as i t  passes the P ickup Coil. 

S i n c e  the St robe Wheel i s  f ixed on the Character  D rum Shaft, the numbers and 
symbols on  the drum a r e  i n  d i rec t  relat ionship with the binary-coded decimal 
data contained i n  the ECU. Once counting begins, the amount the drum rotates 
to pos i t ion  the c o r r e c t  number o r  symbol under the hammer corresponds to a 
c e r t a i n  number of s t robe pulses. (compensation i s  made f o r  the lag that resul ts  
f r o m  the mechanics of  f i r i n g  the hammer). 

E l e c t r i c a l  Terminat ion 

When the most signif icant d ig i t  has been printed, the E C U  sends the " f in ish-pr int"  
s ignal  which deenergizes the P r i n t  Solenoid. When the P r i n t  Solenoid deenergizes, 
the mechanical action that resu l ted  f rom the CAR signal i s  reversed. The AW micro- 
s w i t c h  plunger i s  then i n  the out position; AW 2 now c a r r i e s  cu r ren t  indicating to 
the E C U  that the p r i n t i ng  phase i s  complete. 
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PRINTER SECTION 

The  P r i n t e r  Sect ion of the P1 01 pe r fo rms  the fo l  towing functions: 

-Converts b i n a r y  code data to decimal data. 

-Indicates what en t r y  has been keyed in to  the computer by  immediately 
p r in t ing  out the en t r y  data. 

- P r i n t s  out computational results. 

-Controls the movements of  the paper tape and the pr in t ing  ribbon. 

The P r i n t e r  Sect ion consists of  three major  assemblies: 

- P r i n t e r  Assembly 
-Paper Feed Assembly 
-Ribbon Feed Assembly 

PRINTER A S S E M B L Y  

The P r i n t e r  Assembly consists of the fo l lowing f i ve  sub-assemblies: 

-Counter Un i t  
-Character D rum 
-Carr iage 
-Car r iage B rake  
- P r i n t e r  Se rv i ce  Mechanism 

ASSEMBLY 

Counter Un i t  - 
The function of the Counter Un i t  i s  to s ignal the E C U  (Elect ronic  Computing 
u n i t )  when to energize an electromagnet which f i r e s  a p r i n t  hammer. The 
Counter Un i t  consists o f  a Strobe ( 1  ) and Pick-Up Co i l  (z), and the AW Micro-  
swi tch (3). 

The Strobe and Pick-Up Co i l  in teract  to generate pulses which a re  
counted b y  the E C U  to determine when the P r i n t  Ham'mer should be 
f ired. These pulses a r e  generated b y  each of the slugs (A)  of the St robe 
(1 ) as they rotate past the Pick-up Co i l  (2). The AW microswitch serves 
to signal the E C U  when i t  sh0ul.d s ta r t  counting the pulses generated b y  
the Strobe and Pick-up Coil. 

Character  Drum The Character! D rum (4) i s  a metal cy l inder  with 
ra ised symbols and numbers. There  a r e  28 la te ra l  p r in t ing  posit ions 
o r  columns on the Charac ter  Drum, however, on ly  27 p r i n t  since one i s  
a space. The Drum i s  powered by the S e r v o  Shaft  (not shown) through 
pul leys and belts. Whenever the machine i s  on, the Dru'm i s  rotating. 



' C a r r i a q e  ~ i ~ u r e  29 
The P101 p r i n t s  i n  the se r i a l  mode, that is, the charac te rs  and numbers a re  
p r i n t e d  i n  succession r a t h e r  than simul taneously. T h e  Car r i age  accomplishes 
th is  b y  moving the P r i n t  Hammer (5)  l a te ra l l y  one charac te r  posi t ion f o r  each 
revo lu t i on  of the Charac te r  Drum (4)  dur ing  each p r i n t i n g  sequence. The 
main components of the C a r r i a g e  a r e  the. Worm Gear  F o l  lower  (6) and the P r i n t  
Hammer (5). 

When the Worm Gear  F o l l o w e r  (6)  i s  engaged wi th  the Rotat ing Worm Gear 
(7), the C a r r i a g e  i s  moved to the left. The P r i n t  Hammer (5) s t r i kes  the 
Charac te r  D r u m  (4) c rea t ing  an impress ion of a number o r  symbol on the paper 
tape. 
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C a r r i a q e  B r a k e  F i g u r e  30 

The Car r i age  B r a k e  functions to cont ro l  the speed of the Car r iage i n  the r e t u r n  
direct ion, to lessen shock as i t  s t r i k e s  the l im i t  stop. The main components of the 
Car r i age  B r a k e  are: B r a k e  Gear (9) and Shaft (10); B rake  Housing (1 l ) ,  
B r a k e  Shoes (1 2) and B r a k e  Ratchet P la te  ( 1  3). 

The B r a k e  Gear (9) i s  always engaged w i th  B rake  Rack (B), A l l  the B r a k e  com- 
ponents a r e  mounted i n  the B r a k e  Housing (1  1 ). The inside of the Housing acts 
as the brak ing  surface. Dur ing  C a r r i a g e  t ravel  to the right, the Shaft ( 1  0) 
applies the movement of  the B r a k e  Gear (9) to the B r a k e  Ratchet P la te  (1 3), and 
the B r a k e  Shoes (12) a r e  thrown outward b y  centr i fugal  fo rce  against the surface 
of the Housing ( 1  1 ), c rea t ing  the f r i c t i o n  necessary to s low the Carr iage. 
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P r i n t e r  S e r v i c e  Mechanism F i g u r e  31 

A l l  the funct ions accomplished b y  the P r i n t e r  Assembly (such as pr int ing, 
l i ne  spacing-, and r ibbon feed) a r e  dependent upon the P r i n t e r  Se rv i ce  
Mechanism f o r  e i ther  the i r  preset t ing o r  actuation. The  main functional 
components of the P r i n t e r  Se rv i ce  Mechanism a re  the S e r v i c e  P I  ate ( 1  ), 
the P r i n t e r  Solenoid (3 ) ,  the P r i n t e r  Control  A r m  (4) and p r i n t e r  Control  
Shaf t  (5). 

D r i v e n  b y  cam ( 2 ) ,  a function of the Serv i ce  P la te  (1) i s  to posi t ion the 
P r i n t e r  Cont ro l  A r m  (4) and Shaft (5) to e i ther  the work ing  o r  res t  position. 
Whenever p r i n t i ng  and i t s  re la ted  functions a re  required, the P r i n t e r  
Solenoid (3)  i s  energized b y  a signal f rom the ECU. Energ iz ing  the solenoid 
causes the P r i n t e r  Contro l  A r m  (4) to rotate the Shaft  (5 ) .  Rotat ion of the 
Shaf t '  serves  to preset  and actuate the p r i n t e r  functions. 
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P A R T S  MOVEMENT F i g u r e  32 

The Strobe ( l ) ,  Charac ter  Drum (4), Worm Gear (S), Serv ice  P la te  (101, and 
Serv i ce  Cam (g), de r i ve  the i r  power f rom the Servo  Shaft. Therefore, whether 
p r in t ing  i s  requ i red  o r  not, they w i l l  a lways be  i n  motion while the machine i s  on. 
When p r in t i ng  i s  not required, ( P r i n t e r  Solenoid ( 1  1 ) deenergized), the fol  lowing 
condit ions exist: 

-Through L i n k  ( 1  4), S p r i n g  ( 1  2) of P lunger  (1  3) posi t ions B r idge  ( 1  5) to the 
r i gh t  against the C o l l a r  (16) wi th  the extension (A )  i n  the path of  the lug (B) 
of the Serv i ce  P la te  ( 1  0). 

-P r in t  Contro l  Shaft (18) i s  he ld i n  the r e s t  pos i t ion by Detent (17). 

-The Car r i age  Engagement B a i l  (26) mounted on the Shaft (18) holds, by means 
o f  a wing (C), the Worm Gear F o l l o w e r  (7) away f rom Worm Gear (8 ) .  

-The P r i n t e r  Carr iage,  under the act ion o f  a Sp r ing  (21), i s  res t ing  against 
the Rubber Bumper mounted on Shaft (19). When i n  this position, the Car r i age  
holds the Shaft (22) r ightward,  pos i t ion ing the wing (D) of the Crank (28) out 
of  the path of  the extension (E) of the L e v e r  (30). 

-The Crank (27), a lso mounted on the Shaft  ( 1  8), i s  away from the AW microswi tch 
Actuating L e v e r  (30), a l lowing the S p r i n g  (31) to posi t ion the L e v e r  (30) so that 
the plunger (F) i s  maintained i n  the outward position. 

When pr in t ing  i s  required, the E C U  sends a signal which energizes the P r i n t e r  
Solenoid (l l ). The P lunger  (1 3) i s  retracted, causing: 

-The L i n k  (14) to posi t ion the extension (A) of the P r i n t e r  Control  B r i d g e  (15) 
i n  the path of the lug (G) of  the S e r v i c e  P la te  (10). 

-As  the S e r v i c e  P la te  ( 1  0) moves rearward,  the lug (G) contacts the extension 
(A), ro tat ing the P r i n t  Contro l  B r i d g e  (15) i n  the d i rec t ion  of the arrow. 

-Rearward rotat ion of B r i d g e  (1 5) ro tates the Shaft  (1  8) through the C o l l a r  
(16) which i s  f ixed to the Shaft. 

-Rotation of the P r i n t e r  Contro l  Shaft ( 1  8) moves the Car r iage Engagement B a i l  
(26) rearward, a l lowing Spr ing  (6) to engage the Worm Gear Fo l l ower  (7) wi th  
Gear (8), and rotates Crank (27) which, through the L e v e r  (30), moves the AW Mic ro -  
switch plunger (F) in. 

-As the Car r i age  i s  moved to the le f t ,  the S p r i n g  (29) moves crank (28) to the I'eft, 
posi t ioning the wing (D) under the extension (E) of the L e v e r  (30). 
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F i g u r e  33 

Wi th  the ca r r i age  engaged f o r  t ravel  toward the left, and the AW Micro-  
swi tch Plunger.  (F) in, condit ions a r e  preset  f o r  pr in t ing.  When the ECU 
sends the signal , the Electromagnet (25) i s  energized, making the armature 
(24) rotate upward and f i r i n g  the P r i n t  Hammer (5). When the Hammer i s  
f i red ,  i t  forces the r ibbon and paper tape against the ra ised symbol o r  numbers 
of the Character  Drum (4), resul t ing i n  an inked impression on the tape. When 
the pr in t ing  sequence is  completed, the ECU de-energizes the P r i n t  Solenoid 
(1 1) and the fo l lowing takes place: 

-The Plunger ( 1  3) moves to the r igh t  under tension of the Spr ing  (12), 
causing L i n k  (14) to posi t ion the extension (A)  of the Control  B r i d g e  i n  
the path of the lug (B) of the Serv i ce  P la te  (1 0). 

-As the S e r v i c e  P la te  moves forward,  the Lug  (B)  contacts extension (A), 
rotat ing the Contro l  B r i d g e  (15) i n  the d i rec t ion  opposite to the ar row,  
thus rotat ing the P r i n t e r  Contro l  Shaft (18) back to the res t  position. 

-As the Shaft (1 8) re tu rns  to rest,  the B a i l  (26), by means of wing (C), 
disengages the F o l l o w e r  (7) f rom the Gear (8). Th is  al lows the Car r iage 
to s ta r t  i t s  r e t u r n  to res t  under tension of the Spr ing  (21). 

-The Crank (27) rotates, al lowing the Spr ing  (31) to rotate the L e v e r  (30) 
unt i l  i t  l imi ts  against the wing (D)  of  the Crank (28). 

-As the ca r r i age  approaches the res t  pos i t ion under tension of the Spr ing  
(21), the ca r r i age  ' frame contacts the C o l l a r  (23) which i s  f ixed to the 
Shaft (22), moving i t  toward the r igh t .  

-The Shaft (22) movement causes the wing (D)  to release the extension (E),  
which under tension of Sp r ing  (31) w i l  l move the Plunger (F) outward. 

-With the outward movement of the AW Microswi tch  Plunger, the pr in t ing  
sequence i s  completed. 

Note: If ,  due to a machine malfunction, the Car r iage Engagement 
Solenoid (1 1) has fa i led  to de-energize, the car r iage w i l l  t ravel  f u l l y  
leftward. The Fo l l ower  (7) w i l l  be posit ioned i n  cutout (H), per-  
mit t ing the ca r r i age  to id le  and prevent ing damage. 
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When the Car r i age  i s  at rest,  the condit ion of the Car r i age  B rake  ( f i gu re  
3 4 ~ )  i s  as i l l us t ra ted  i n  f igure  348, When the ca r r i age  i s  moving to the left 
f o r  pr int ing, no brak ing  i s  desired. F i g u r e  34C shows how the shoulder 
(B) of the B r a k e  Ratchet P la te  (6) i s  pushed upward against the Spr ing  ( 7 )  
unt i l  the cam lobe of the B r a k e  Shaft (2)  c lea rs  the shoulder (B), causing 
ratchet ing action and a l lowing the f r e e  c lockwise rotat ion of the B r a k e  
Shaft without ro tat ion of the brak ing  parts.  

When the ca r r i age  has been released and i s  moving to the right, b rak ing  
i s  desired. F i g u r e  3 4 0  shows that when the B r a k e  Shaft (2) rotates i n  a 
counterclockwise direct ion, shoulder (B) of B r a k e  Ratchet Plate (6) 
engages the faces of the B r a k e  Shaft and the brake p a r t s  are caused to 
fo l low this rotation. B r a k i n g  action i s  produced when the Brake Shoes 
(4) of  the B r a k e  Shoe Guide P la te  (5) move outward against the inner surface 
o f  the B r a k e  Housing (3) by centr igugal force. F r i c t i o n  Pads (A) of the B rake  
Shoes (4) create drag  against Housing (3), ef fect ing a reduction i n  speed of 
the Car r i age  through Gear ( 1  ). 

F i g u r e  348' F i g u r e  34C F igu re  34D 
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ADJUSTMENTS 

Because the Worm Gear, Character  Drum, and S t robe  Pickup Coi l  clearance 
af fect  the ove ra l l  operat ion of the P r i n t e r  Assembly, they a r e  usually checked 
f i r s t .  They a r e  basic adjustments; subsequent adjustments may be dependent. 
upon the i r  p r o p e r  execution. These three adjustments should be made with the 
power off.  

Worm   ear. Refer  to f i gu re  35A The Worm Gear (2) must have freedom of 
ro ta t ion  and at  the same time have a minimum of s ide play. To  adjust: 

-Loosen the Co l l a r  (1) and take up the side p lay of the Worm Gear (2) to the 
r igh t .  

-Posi t ion the C o l l a r  full) left,  and tighten the two screws.  

-Ensure that the Worm Gear rotates f ree l y  and that s ide  p lay has been 
minimized. 

Character  Drum La te ra l  Posit ion. Refer  to f i gu re  358.  Th i s  adjustment i s  
made to a l low complete f r e e  Drum rotat ion whi le el iminat ing a l l  perceptible 
end-play f rom the shaft. T o  adjust: 

-Loosen the setscrew of the St robe Wheel (3) and the smal l  Gear (7) on the 
Character  Drum Shaft, and posi t ion them so that the Character  Drum (4) has 
equal c learance between the two la rge  Paper  Feed  Wheels (5). 

-Using a S t ra igh t  edge, a l ign  the St robe Wheel (3) se tscrew midway between 
the numeral 6 (preceded by  F X )  and 7 (preceded b y  E+ ),as shown i n  the 
f i gu re  38B and secure i t  i n  th is  position. 

S t robe P ickup Co i l  Clearance. Re fe r  t o f i gu re  35C. Rotate the Strobe Wheel 
(3) and v i sua l l y  check that there i s  a minimum of c learance between i t  and the 
pickup Co i l  (9). T o  adjust clearance: 

-Looser, the two screws on the P ickup Coil.  

-Push the poles of the Pickup Coi l  against the S t robe  Wheel; then obtain a 
minimum running clearance (A). Tighten the screws whi le care fu l l y  main- 
taining th is  clearance. 

Note: Clearance A i s  c r i t i c a l  and must be kept to a minimum. 

A F i g u r e  35C 
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A W  Gap-Timinq ( s t r o b e  Wheel) ( F i g u r e  36,A), 

Rotate the P u l l e y  (3) c lockwise  un t i l  the S e r v i c e  P la te  just  begins r e a r w a r d  
movement. T h e  symbol "exchangeIt ( $  ) at  the extreme r i gh t  of  the Charac te r  
D r u m  (8) should be  under  the P r i n t  Hammer at th is  point. I f  i t  i s  not: 

-Loosen the two sc rews  i n  the C o l l a r  ( l )  which clamps the small P u l l e y  
(2)  to the Cha rac te r  D r u m  Shaft. 

-Whi le  p revent ing  any f u r t h e r  ro ta t ion  of  the Pu l l ey  (3), t u rn  the f reed  
Charac te r  D r u m  (8) b y  hand so that the symbol tlexchangelt ( $  ) fa1 I s  
completel'y unde r  the P r i n t  Hammer face. T ighten both sc rews i n  the 
Pu l l ey  C o l l a r  ( 1  ). 

-Check that the alignment o f  the S e r v i c e  P l a t e  and Charac te r  Drum i s  
accurate, as descr ibed  above. 
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P r i n t  Hammer (La tera l  Position), Depress and ho ld  the P r i n t  Solenoid 
P l u n g e r  whi le  turning the D r i v e  Pu l l ey  (3), f i gu re  36A, clockwise. The Worm 
Gear  F o l l o w e r  (9) should engage the Worm Gear (7) as i l l us t ra ted  i n  f igure 36B. 
I f  t h i s  condit ion occurs, per fo rm steps 4 through 6 below; i f  th is  con- 
di  t ion does not occur, per fo rm steps 1 through 6 below. 

1. Remove the Nut ( 6 ) ,  Washer (5) and Lock ing  F lange (4) that lock the Worm 
Shaf t  (7) to the Pu l l ey  (3). 

2. W h i l e  holding the P u l l e y  (3) steady i n  th is  position, ro tate the Worm Shaft 
(7) un t i l  the Worm Gear F o l l o w e r  (9) posi t ions wi th  respect to the Worm 
Gear  as shown i n  f i gu re  36B. 

3. Replace the Lock ing  Flange, Washer and Nut  to complete the adjustment. 

4. Depress  and hold the P r i n t e r  Solenoid whi le turn ing the D r i v e  Pu l ley  (3) 
c lockwise  un t i l  the P r i n t  Hammer i s  i n  alignment with the " Z "  as shown in 
f i g u r e  3 6 ~ .  I f  th is  condit ion cannot be achieved: 

5. Remove the Nut (6), Washer (5) and Lock ing  F lange (4) that lock the Worm 
Shaf t  (7) to the Pu l  ley  (3). 

6. Wi th  a p a i r  of needle nose p l i e r s  rotate the Worm Gear (7) s l ight ly  unt i l  
c o r r e c t  alignment i S achieved. 

P r i n t  Cutoff  Adjustment E n t e r  and p r in t  the number 909090909090909090, 
and observe whether o r  not the charac ters  a re  cut of f  on e i ther  side, top o r  
bottom. I f  the tops o r  bottoms a r e  missing, advance o r  backup the Strobe 
Wheel. I f  the sides a r e  cut off, pe r fo rm the P r i n t  Hammer ( la te ra l  posit ion) 
adjustment. 

P r i n t  Hammer Fig. 37 P r i n t  var ious  groups of numbers, w i th  decimals entered, 
f o r  severa l  functions of machine operations: addition, subtraction, mu1 tip1 ication, 
and division. Advance and tear  o f f  this section o f  paper tape. Examine the 
tape f o r  charac ter is t i cs  of  c l a r i t y  o f  the pr in ted  d ig i ts  (not cutoff), decimal 
embossing o r  excessive r ibbon wear. An optimum condit ion should ex is t  
whereby embossing o f  decimals i s  minimal and yet p r in ted  numbers a r e  not 
faint. I f  th is  condit ion i s  not met, per fo rm the fol lowing: 

Hammer C l earance 

The c learance between the face of the P r i n t  Hammer ( l )  and the surface of the 
Charac te r  Drum (2)  should be 3. 17mm (1/8"), Adjust  the S c r e w  (3) to obtain 
th is  clearance. 

Note: A f t e r  an adjustment of  the Sc rew (3), the fo l lowing Armature 
C l  earance check must be performed. 



Armature  Clearance F i g .  3 7 .  

-As a p re l im ina ry  step, the c learance between the P r i n t  Magnet (4) and i t s  
movable A rma tu re  should be set at QWmm.o4PPFbosen both screws ( 5 ) ,  and 
adjust the P r i n t  Magnet u p  o r  down wh i l e  keeping a 0. 8mm (0 .  031 "1 f l a t  
gauge between the magnet and a rmature  (as a spacer) ;  then t ighten the 
sc rews  and recheck the gap. Do not use  more than a l ight  downward holding 
p ressu re  on the Co i l  wh i l e  th is  adjustment i s  being made. 

- P r i n t  w i th  the machine, and again examine the tape. I f  the paper i s  embossed, 
reduce the armature c learance  to el  iminate the condit ion. 

Note: A f t e r  making Hammer Clearance and Armature  Clearance ad- 
justments, i t  w i l l  be necessary to  check the S t robe  Wheel t iming as 
these two adjustments have an ef fect  on lead time. 
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P r i n t e r  Cont ro l  Shaft  Adiustments 

L a t e r a l  Pos i t i on  o f  P r i n t e r  Contro l  Shaft, 

R e f e r  to f i gu re  38. Check that the amourit of  p ro jec t ion  of the P r i n t e r  Control 
Shaf t  (4) through the L e v e r  (2) i s  0.5 mm. Check the p lay  i n  the Shaft (4) by 
moving i t  f r om lef t  to right. Movement should be  minimal. 

T o  adjust f o r  the Shaft  project ion: 

-Loosen the sc rews  of the Crank (1 )  and of both cranks o f  Car r iage Control  Ba i l  
(3). 

Pos i t i on  the L e v e r  (2) and the Crank ( 1 )  to the r i gh t  against the P r i n t e r  Uni t  
S ide  frame (8). Pos i t ion  the Shaft (4) f o r  the requ i red  projection, and tighten 
the s c r e w  of Crank  ( 1  ). 

T o  reduce the play of  Shaft  (4): 

-Remove i t s  p lay to the right. 

-Move the C a r r i a g e  Contro l  B a i l  (3) to the le f t  against the side frame, and tighten 
the screws of both cranks. 

Cont ro l  B r i d g e  Alignment ( f i gu re  38). 

Wi th  the machine at rest,  the a r m  (B) of B r i d g e  (6) should be d i rec t ly  i n  f ront of 
the lug (A) o f  the Serv i ce  P l a t e  (5). V e r i f y  that the S e r v i c e  P la te  i s  i n  the for -  
ward  position. Depress P lunger  (2) into the energized posi t ion ( f igure  39). 
The  a r m  (B) should now be posit ioned behind the lug  (C) of the Ser ivce  Plate. 

T o  make the adjustment f o r  the res t  position: 

-Loosen the sc rew of Detent (7), and posi t ion Contro l  B r i d g e  (6) against the 
le f t  s ide of the detent. 

-Maintaining the two pa r t s  together, al ign them so that a r m  B of Control  Br idge 
( 6 )  i s  al igned with extension A of Serv ice  P la te  (5). Tighten the setscrew of 
Detent (7) on the f la t  of the P r i n t  Control Shaft  (4). 
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T o  adjust f o r  the energized condit ion o f  the solenoid ( f igure  39): 

-Loosen the two S c r e w s  ( 1  ), and move the P r i n t e r  Solenoid (3)  to the right. 

-Push P lunger  (2) in to  the ful l y  energized position. Maintaining th is  compressed 
condition, move the plunger and solenoid to the le f t  unt i l  the extension (B) of 
B r idge  ( 6 )  i s  i n  l ine  behind extension (C) of the Serv ice  Plate ( 5 )  and tighten 
the two Sc rews  (1). 

CAUTION: P r i n t e r  operation depends p r i m a r i l y  on the proper  function of the 
P r i n t  Solenoid. T o  obtain the most re l iab le  operation of the associated 
mechanism, the plunger must be f r e e  of any bind, Do not o i l  the plunger 
o r  solerioid under any circumstances as th is  w i l l  cause hydraul ic  locks to 
occur  and prevent maximum plunger movement. 

ENERGIZED POSITION 
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M i c r o s w i  tch Ac t iva t ing  Crank and the AW Mic rosw i  tch (fiqur; 40A) 

Rotate the P r i n t e r  Contro l  Shaft (5) to i t s  work ing  position. Check that with the 
m ic rosw i t ch  p lunger  (B) against the switch body ( 3 ) ,  the wing (C) of L e v e r  (2) i s  
not contact ing e i t he r  s ide of the cutout of the p lunger  (B). At the same time, there 
should be a c learance of 0. 2 to O.5mm between the extension ( A )  of the L e v e r  (2 )  
and the w ing  (D) of the Crank (6). I f  e i ther  of  these condit ions a re  not present: 

-Loosen the A W  Microswi tch  mounting S c r e w  (4). 

-With the P r i n t e r  Contro l  Shaft  (5) s t i l l  i n  i t s  work ing  posit ion, loosen the 
s c r e w  o f  C rank  (1) and adjust the posit ion of  the Crank  ( 1 )  so that the hor-  
izontal  t i p  ( A )  of the Mic roswi  tch Actuating L e v e r  (2) i s  above the level of  
l i p  (D) of the mic roswi tch  Release Crank (6). 

-Set the c learance between A .and D to the c learance speci f ied above and tighten 
the screw. 

-Posi t ion the AW Microswi  tch so that the white nylon p lunger  i s  i n  against the 
swi tch  body, and the upper wing of the Actuat ing L e v e r  has suff ic ient clearance 
to a l l ow  the p lunger  to stand f ree  of the extension. T ighten the Sc rews  (4). 

Note: Do not d is tu rb  the la tera l  pos i t ion o f  the Crank ( 1 )  dur ing 
th is  adjustment. 

C a r r i a g e  Cont ro l  B a i l  ( F i g u r e  40B) 

Wi th the P r i n t e r  i n  i t s  res t  posit ion, check that the Worm Gear Fo l l ower  (3) 
just  c l e a r s  the ou ter  diameter of the Worm Gear (2). Check f o r  the small, 
but equal, c learance ( A )  at both ends of the Worm Gear. Should adjustment 
be  necessary: 

-Loosen the S c r e w s  (4) on the cranks of the Cont ro l  B a i l  ( l ) .  

-Posi t ion the c ranks  angularly, and tighten both S c r e w s  (4) on the c ranks  
o f  the Cont ro l  B a i l  ( 1  ). 

Note: Do not d is tu rb  the la tera l  pos i t ion of  the Contro l  B a i l  ( 1  ). 

M ic rosw i  tch Release Crank ( ~ i ~ .  40C) 

Wi th  the power on, enter several  d ig i ts  and depress a p lus key. A f t e r  p r in t ing  
has occured, manually prevent the ca r r i age  f rom re tu rn ing  to reset  and check 
the fo l  lowing: 

-The Shaf t  (2) must be i n  i t s  extreme lef t  posi t ion w i th  t ts  re ta in ing c l i p  (3) 
l im i t ing  against the le f t  s ide frame (4) of the P r i n t e r  Unit. 

-The wing (A )  o f  Crank  (6) must be below the extension (B) o f  L e v e r  (l). 

I f  these condit ions do not exist, ensure that: 

-The Shaf t  (2)  i s  f ree  of binds 
-Sp r ing  ( 5 )  i s  ne i ther  stretched o r  damaged 

A l l o w  the ca r r i age  to r e t u r n  to i t s  res t  position. A s  th is  occurs,  ensure that Shaft 
(2)  and Crank  (6) move toward the r ight,  removing the wing (A)  f rom under the ex- 
tension (B) of the L e v e r  (1). 
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C a r r i a q e  B rake  ( F i g u r e  41) 

W i t h  the machine at rest,  manually move the ca r r i age  to the extreme left of i t s  
t rave l  and release, observ ing whether o r  not i t  r e t u r n s  proper ly .  I f  any of the 
fo l  low ing  condit ions exist, pe r fo rm the co r rec t i ve  act ions wh i le  checking each 
p a r t  f o r  damage o r  wear. 

- S l o w  ca r r i age  return.  

-Normal return, but the ca r r i age  slows great ly  o r  stops be fore  reaching i t s  
r e s t  position. 

- V e r y  fast return. The ca r r i age  bounces of f  i t s  stop. 

C o r r e c t i v e  actions: 

-Remove and disassemble the Centr i fugal  Brake. E n s u r e  that the internal Spr ing  
(7) i S i n  good condi tion. 

-Using alcohol, clean a l l  t races  of o i l  o r  grease f r o m  each part. 

-Before  re-assembly, put a thin coat of white grease (such as Lubr ip la te )  on 
the en t i re  B r a k e  Shaft (2) and Gear ( l ) ,  being care fu l  not to touch the Brake 
Shoes (4) o r  D rum F r i c t i o n  Sur face  (B). Any  t race  o f  grease o r  o i l  on these 
sur faces w i l l  be detrimental to b rak ing  action. 

Note: I f  the B r a k e  Assembly seems to function p r o p e r l y  and car r iage re tu rn  
i s  s t i l l  improper, check that the Car r i age  Return  S p r i n g  i s  not stretched o r  
damaged and that the Car r i age  Support  Shafts a r e  p r o p e r l y  lub.ricated. 
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P A P E R  F E E D  A S S E M B L Y  (F igu re  42) 

The Paper  Feed mechanism cont ro ls  the feed of the paper through the pr in te r ,  
one space at a time. T h i s  feed i s  accomplished: 

-Automatical ly, a f te r  a p r i n t i ng  sequence has taken place, as the car r iage 
re tu rns  to the r ight.  

-Manually, by the depression of the Paper  Advance Key  (A), which advances 
the tape in one-step increments as long as the key i s  he ld depressed. 

The  main components o f  the Paper  Feed Assembly are: 

-Feed Pawl  
-Feed V\'heel S 

-Control  A r m  
-Control  B r idge  
-La tch  
-Serv ice  P la te  
-Feed Rol l e r s  
-Paper Release Crank  
-Paper P ressu re  Ro l  l  e r s  

ASSEMBLY 

Feed P1;1w_I When spacing i s  required, the Feed Pawl  ( 1 )  engages the Paper  Feed 
'dheels '(3), feeding the pgper through the pr in ter .  

Feed Wheels When act ivated b y  the Feed  Pawl  ( l ) ,  the Feed Wheels ( 3 )  feed the 
paper through the pr in te r .  The Feed Wheels a r e  kept i n  the posi t ion reached by 
the Detent (4). 

Contro l  A r m  The funct ion o f  the Cont ro l  A r m  (5) i s  to act on the Contro l  Br idge 
(6), presett ing f o r  a spacing operation. 

Contro l  Br idge When act ivated by  the Cont ro l  A r m  ( 5 ) ,  the Control  B r idge  
p,---- 

(6) presets f o r  the engagement of  the Feed  Pawl  ( 1 )  with the Serv i ce  P la te  (7). 

L a t c h  The La tch  ( 8 )  establishes the r e s t  pos i t ion of Feed Pawl ( 1  ), and i s  
used to disengage the Pawl  f rom the S e r v i c e  Plate. 

Se rv i ce  P la te  The S e r v i c e  P la te  moves the Feed Pawl  fo rward  to d r i ve  the Feed 
Wheels (3) and associated parts. 

Paper  Release Crank Rotated when the Paper  Release Key  i s  depressed, the 
wing of the Paper  Release Crank (2, f i gu re  46 ) acts to pivot the Paper  Guide and 
Pressu re  Ro l l e rs  out of  contact wi th  the Feed Wheels, and by latching to them, 
reta ins them in  this posit ion. 

Paper  Pressure  R o l l e r s  The Paper  P r e s s u r e  Po l  l e r s  ( g ) ,  normal ly apply 
p ressure  on the paper tape to hold i t  against the Feed Wheels (3) f o r  ad- 
vancement. F o r  paper release functions, the tension on the tape i s  decreased. 





P A R T S M O V E M E N T  

I n  F i g u r e  43B the Paper  Feed Assembly i s  shown at rest. I n  th is  position, 
the fo l lowing condit ions exist: 

-The P,aper P r e s s u r e  Rol lers ,  r i g h t  and le f t  Paper  Feed Gears and Wheels, and 
the Transmiss ion Shaft a re  maintained i n  posi t ion by Detent(4, F i g u r e  42). 

-Paper Feed Pawl  ( l ) - r e s t s  on Feed  L a t c h  (2) by  the action of i t s  spring. 

-Contro l  B r idge  (3) res ts  against the S ide  F rame ( 7 )  under the tension of i t s  
S p r i n g  (4). 

-Sp r ing  (5) holds the Feed L a t c h  (2) at r e s t  against the Control  B r idge  (3). 

-Contro l  A r m  (6) f i xed  to the P r i n t e r  Contro l  Shaft (9, f igure  43A) i s  posit ioned 
f o r w a r d  away f rom Control  B r i d g e  (3). Repeat L e v e r  ( 1  2) res ts  against Stud 
( 1  1) under the tension of i t s  S p r i n g  ( 1  0). 

Automatic Operat ion 

A t  r e s t  o r  before the P r i n t e r  Cont ro l  Shaft  has rotated, the relat ionship be- 
tween Contro l  A r m  (6) and Cont ro l  B r i d g e  (3) i s  as shown i n  the detai l  of  
f i gu re43B.  When p r in t i ng  i s  required, the P r i n t  Solenoid i s  energized, causing 
the P r i n t e r  Contro l  Shaft to rotate rearward.  

Rotat ion of the P r i n t e r  Contro l  Shaft  creates the fol lowing conditions, 
as shown i n  f igure  43C: 

-Rearward rotat ion of the Cont ro l  A r m  (6) causes Control  Br idge (3)  to be 
rotated toward the left. 

-Contro l  Br idge (3) acting on wing (A) rotates L a t c h  (2) toward the left. 

-Feed Pawl  (1) lowers  to res t  on sur face (B) of Control  Br idge (3 ) ,  f igure 43C. 

When p r in t i ng  i s  complete, the solenoid i s  deenergized, and the P r i n t  Contro l  
Shaft  re tu rns  to rest,  establ ishing the fo l lowing conditions shown i n  f igure  43D1. 

- F o r w a r d  rotat ion of Control  A r m  (6) a l lows the Control  Br idge (3) and La tch  (2) 
to move toward rest. 

-The L a t c h  (2) contacts the Feed Pawl  ( l ) ,  and stops i t  f rom going to the r e s t  
position. 

-The Contro l  B r idge  (3) moves f u l l y  to rest,  creat ing an opening between the 
Contro l  Br idge and the La tch  (2). 

-The Feed Pawl ( l ) ,  under sprin'g tension, enters the opening that has been 
created between the Control  B r i d g e  (3) and L a t c h  (2). 

The fu l l  downward movement of the Feed Pawl w i l l  a l low the engagement of the 
notch (C) with wing (D) of the Ser.v ice P la te  (a ) ,  as shown i n  f igure 43E. 
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-The next f o r w a r d  movement of  the Serv i ce  P la te  wi l  l  d r i ve  the Feed Pawl  
fo rward  ( f i gu re  44A), which w i l l :  

-Engage the r i gh t  Paper  Feed  Gear (8) w i th  the Feed Pawl  ( l ) ,  causing the 
one-step spacing of the paper. 

-The movement of the Gears (8) i s  t ransmit ted to Gear (5). The rotat ion of the 
Gear ( 5 )  causes ro ta t ion  of the Feed R o l l e r s  (4) i n  the d i rect ion i l lustrated. 
The rotat ion of the r o l l e r s  l lsl ipslt the paper  along the underside of the 
papercut ter. 

-A l low L a t c h  ( 2 )  to complete i t s  ro tat ion to r e s t  posi t ion as soon as the cutout 
(E) of the Feed Pawl  ( 1 )  i s  positioned, i n  i t s  travel, as shown i n  f igure44C. 

Rearward  movement o f  the Serv i ce  P la te  i n  conjunction wi th  the Spr ing  of the 
Feed Pawl  causes the disengagement of  the Pawl  f rom the wing of the Serv i ce  
Plate. T h i s  resu l t s  f rom the camming act ion of the s lo t  (E) over  the L a t c h  (2), 
as shown i n  f igure  44D. A t  the end of the spacing operation, the condit ion re -  
established i s  as shown i n  f i gu re  44E. 
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Manual Operat ion 

We have seen p rev ious l y  ( i n  Automatic operation), that paper feed was dependent 
upon the c learance created between the Control  B r i d g e  and the La tch  that allowed 
notch ( C )  of Feed  Paw l  ( 1  ) to engage wing (D) of  the S e r v i c e  P la te  ( f igure  45E ). 
T h i s  same condit ion must be achieved to accomplish manual spacing. When Re- 
peat L e v e r  (12), f i g u r e  45A, i s  lowered, the extension (F) rotates the Feed 
Latch,  obtaining the condit ion shown i n  f igure 45E. 

D u r i n g  the time that Repeat L e v e r  (12) i s  he ld depressed, there w i l l  be repeat 
spacing. When the Repeat L e v e r  i s  released, the Paper  Feed La tch  (2)  w i l l  
s ta r t  moving toward rest ,  in i t ia t ing  a sequence of movements indentical to those 
descr ived i n  Automatic Operation and resul t ing i n  the disengagement of  the slot 
(C)  f r o m  the wing (D) of  the Serv i ce  Plate, as shown i n  f i gu re  45D. 
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Paper  Release 

Depress ing Paper  Release Key ( 1 )  ro tates the Paper  Release Shaft (4) and i t s  
associated arm. The lower  extension (E) on the arm of the Shaft (4) engages the 
step ('D) of the Paper  Release L a t c h  (5). 

The extension (A) of the Paper  Release Crank  (2) and extension (B) of the Shaft 
a rm (4) push against the two wings of the Paper  Guide (3), causing the Guide to 
fo l low the rotat ion of the Shaft. T h i s  rotat ion stretches both Spr ings  ( m l )  and 
moves both small knur led  Ro l l e rs  (7) out of  contact wi th  the Paper  Feed Wheels,. 

The Guide and Rol l e r s  a r e  placed back in to operat ion posi t ion by  depressing the 
Paper  Feed  L e v e r  ( 8 ) .  T h i s  releases the wing (E)  when the Release L a t c h  ( 5 )  
i s  contacted at wing (C). 
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ADJUSTMENTS 

Paper  Feed  Adjustment F i g u r e  47A 

P e r f o r m  the fo l lowing check to determine that the Paper  Feed Mechanism 
( inc luding the Paper  Feed Contro l  Arm, Paper  Feed Pawl  and Detent  ear! i s  
per fo rming proper ly .  P r o p e r  indications f o r  th is  check el iminates the need for  
adjustment. 

Check. 

1 .  Depress  the P r i n t  Solenoid Plunger  and rotate the Servo  Pulley. A t  the 
t ime that the P r i n t  Control  Shaft  ( 1  0) i s  being activated, the Br idge (7) 
w i  I I  be rotated and w i l l  re lease Pawl  (2), which must be seen to move 
toward  the wing (A)  of the Serv i ce  P la te  ( 1  1. 

2. Release the P r i n t  Solenoid Plunger  and continue rotat ing the Servo  
P u l l e y  slowly. The Serv i ce  P la te  w i l l  t ravel  toward the r e a r  and 
then begin t ravel  ing toward the front. Whi le t rave l  ing  toward the 
f ront ,  the extension (B) of the Pawl  (2) must d rop  the remaining dis- 
tance to res t  on the wing (A )  of the Serv i ce  P la te  ( l ) ,  as shown i n  F igure  
47B. 

3 .  Continue the rotat ion s lowly un t i l  the S e r v i c e  P la te  has reached maximum 
r e a r w a r d  travel. A t  th is  point  the Pawl  (2) should have dropped with i t s  
s lo t  posi t ioned on the wing of the Serv i ce  P la te  (1 ) as shown i n  F i g u r e  47C. 

4. Continue ro ta t ion  and observe that as the Gear ( 3 )  rotates, i t  affects the 
ro ta t ion  of the Detent Gear (5) suf f ic ient ly  to a l low the Ro l l e r  of Detent 
(4) to enter  the next notch. 

Adjustments. 

1. T o  adjust f o r  the conditions requ i red  i n  step 3 of  the check above, form the 
w ing  (A )  of Se rv i ce  Plate ( l ) .  Recheck f o r  p r o p e r  operation. 

2. T o  adjust f o r  the detent action requ i red  i n  step 4 of the check above, 
loosen the screws of the Gear (3 )  and posi t ion i t  whi le  the Detent (4) holds 
the Gear (5) i n  position. Recheck f o r  p rope r  operat ion of the mechanism. 

Note: I f  operat ion of the Paper  Feed ,Mechanism i s  s t i l l  not correct ,  
cdntinue wi th  th is  procedure. 

3 .  Remove the P r i n t e r  Section f rom the machine b y  removing the fou r  
mounting screws. 

4. Manual ly move the Car r iage to the left. 

5. Hold ing the Car r i age  to the left, depress the P r i n t  Solenoid Plunger  
and rotate the Servo  Pu l  ley un t i l  the P r i n t  Cont ro l  Shaft ( 1  0) i s  i n  the 
act ive position. I n  this condition, pos i t ion the P r i n t e r  Sect ion so that 
i t  may be viewed f rom the f ron t  underside. 



6 .  U t i l i z i n g  good l ighting, locate the wing (C) of the Contro l  A r m  
(9) which i s  d i r e c t l y  above the P r i n t  Solenoid Spring. Check that 
the Contro l  A r m  (9) i s  posi t ioned angular ly  so that the Paper  Feed 
Cont ro l  B r idge  (8) r e s t s  against the f la t  por t ion of  i t s  angled 
surface. The midpoint of  th is  sur face  i s  ideal, ( ~ i g u r e  47Dm). 

7. Us ing  the same v iew ( the C a r r i a g e  Return  Spr ing  may be removed 
f rom i t s  r o l  le r ) ,  observe the clearance between the Paper  Feed 
L a t c h  (7) and Paper  Feed Pawl  (2). Th i s  c learance should be about 
0, 3mm. . .(see f i gu re  47D). 

8, To adjust f o r  the condit ions r e q u i r e d  i n  steps 6 and 7 above, pro-  
ceed as fol lows: 

-Loosen S c r e w  on Cont ro l  A r m  (9) and adjust the Contro l  A r m  
angular ly  on the P r i n t  Cont ro l  Shaf t  ( 1  0 )  to posi t ion the B r idge  (8),, 
on the straight sur face of the wing (C) of the Contro l  A r m  and 
simultaneously adjust the Cont ro l  A r m  la te ra l l y  to obtain the 
0. 3mm clearance. 

-Repeat steps 5 through 7 above to assure that a l l  conditions a re  met. 
( l t  may be necessary to readjust  un t i l  a1 l requirements a re  satisfied). 

9, Replace the Car r i age  Return  Spr ing,  i f  prev ious ly  removed. 

10. Return  the P r i n t e r  to r e s t  and re ins ta l l  i t  on the machine. 

1 1 .  Check the Paper  Feed  Funct ions under work ing condit ions to 
assure proper  operation. 
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Paper  Release Adjustments 

Wi th the Paper  Release Key  depressed, check that paper can be positioned 
f r e e l y  between the Feed  Ro l l e rs  and the Paper  Feed Wheels. When the Paper 
Feed Key  i s  depressed, the Paper  Release Key  should become unlatched and 
the paper  should be  he ld  securely. 

I f  adjustment i s  requi red,  proceed as fol  lows: I 

-Engage extension (E) of the Paper  Release Shaft (4) into Step (D)  of the Latch 
(5 ) .  Adjus t  P a p e r  Release Crank (2) so that extension (A)  just  touches the Paper 
Guide (3) .  F o r m  extension (A) and (B) as required. 

-Depress the Paper  Release Key ( 1 )  and check to see i f  extension (E) has 
been engaged b y  Step (D) of the Paper  Release L a t c h  (5). I f  extension (E) 
does not move f a r  enough to permit  latching, adjust the Paper  Release Crank 
(2). Check S p r i n g  (6) f o r  suff icient tension. 

-Check that both small Paper  P ressu re  Rol l e r s  (7) completely c lea r  the 
l a r g e r  Paper  Feed  Wheels. Both of the Spr ings  ( m l )  mu,st exer t  an equal 
amount of  pu l l  to insure  proper  paper feed. 

-Depress the Repeat L i n e  Space L e v e r  (8). Check that extension (E) 
of the Paper  Release Shaft (4) has been released f r o m  Step (D) of the Paper 
Release L a t c h  (5). 
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SECTION 5 
RIBBON OPERATION UNIT 



RIBBON FEED ASSEMBLY 

The separate functions of the Ribbon Feed Assembly a re  discussed under 
ribbon path, r ibbon feed, and r ibbon reverse. 

RIBBON P A T H  

See f igure 49. Each Ribbon Spool i s  seated on the Ribbon Shaft ( 1 )  
and held f ixed to the Shaft by the p in  (A). The r ibbon i s  
between the Character  Drum and the P r i n t  Hammer by the Ribbon Guides 
( 4  and 8) which res t  on the Studs (5  and 7). Ribbon tension i s  maintained 
by the Sensors ( 2  and 3) under the tension of the Spr ing (6). 

F i gu re  49 



RIBBON FEED 

Ribbon Feed  i s  completed at the end of each p r in t i ng  sequence. I t s  main 
components are (see f i gu re  50). 

Ribbon Feed Contro l  Crank ( 1 )  P rese ts  and actuates the D r i v e  Pawl  
Mechanism resul t ing i n  r ibbon feed. 

Ribbon Feed Pawl Mechanism (2 )  Rotates Ratchet lntermediate Gear (3) .  

Ratchet lntermediate Gear (3) Rotates lntermediate Gear (4) and lntermediate 
P in ion  (5) which engage the Spool P in ion  (6) to feed the Ribbon. 

Ribbon Feed Detent (9) Prevents  the counterrotat ion of the r ibbon d r i v e  
chain when ,ribbon feed i s  being preset. 
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RIBBON R E V E R S E  

When a l l  the r ibbon has been fed onto one spool, the r ibbon-reverse mechanism 
i s  actuated so as to reve rse  the d i rect ion of the ribbon. T h i s  mechanism i s  com- 
p r i s e d  of the fo l lowing main par ts :  

Invers ion Osc i  l  l  a to r  (3) Posi t ions the Reverse Cont ro l  P I  ate (20) f o rward  o r  
rearward. 

Ribbon Sensors  ( 4  €3 8) and Reverse Contro l  P la te  (20) The t rans fer  of  the 
r ibbon f r o m  one spool to the other al lows the Ribbon Sensors ( 4  €3 8) to posit ion 
the Reverse  Cont ro l  P la te  (20) to the lef t  o r  r igh t  w i th  respect to the Inversion 
Osci  I lator. 

Ribbon-Reversing P I  ate (7) Connected wi th  the lntermediate Gear ( 15), i t  
a l lbws the sh i f t ing  of  lntermediate Pin ions ( 1  3) so as to engage the le f t  o r  
r i gh t  Spool P in ion  (14). 

lntermedi ate P in ions  (1 3) and lntermediate ~ e a r ( ' l . 5 )  Depending updn thei r 
la tera l  posit ions, they impar t  motion to the lef t  o r  r i g h t  Spool P in ion (14), 
determining the d i rec t ion  o f  r ibbon feed. 
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P A R T S M O V E M E N T S  

Ribbon Feed  F i q u r e  52A 

A t  the beginning of the pr in t ing  sequence, the P r i n t  Contro l  Solenoid i s  
energized, and the P r i n t e r  Contro l  Shaf t  i s  rotated, causing: 

-The Cont ro l  Crank  (10) to rotate i n  thed i rec t ion  of the arrow. 

-The D r i v e  Pawl  Mechanism ( 1  1) to ro ta te  i n  the d i rect ion of the a r r o w  and 
engage ove r  the teeth of Ratchet lntermediate Gear (6). The Ratchet In- 
termediate Gear (6) i s  held s tat ionary b y  Ribbon Feed detent (5). 

T h i s  sequence of p a r t s  movements has preset  r ibbon feed. When the 
p r i n t i n g  sequence has been completed and the solenoid deenergizes, the 
P r i n t  Cont ro l  Shaft i s  re turned to rest,  causing: 

-The Cont ro l  Crank  (1 0) to rotate i n  the d i rect ion opposite to the arrow. 

-The. D r i v e  Pawl  Mechanism ( 1  1) to ro ta te  i n  the d i rect ion opposite to the 
ar row,  ro ta t ing  the Ratchet lntermediate Gear (6) wi th  which i t  i s  engaged. 
A s  the Ratchet lntermediate Gear rotates, lntermediate Gear (15), In ter-  
mediate P in ions  (13), Ribbon Spool P in ions  (14), and Ribbon Shafts (19) 
a r e  set i n  motion. 

-The R ibbon  Spool engaged on the Ribbon Shaft to be rotated, oompleting 
the r ibbon feed sequence. 

Ribbon Reverse  

F i g u r e  52A  indicates the condit ion o f  the r ibbon mechanism when the r ibbon 
i s  feeding to the left. I n  this condition: 

-The le f t  Intermediate Pin ion ( 1  3) i s  engaged with the le f t  Spool P in ion  ( 1  4). 

-The Ribbon Revers ing P la te  (7) i s  he ld  to the left by Ribbon Reverse 
Bri.dge Sp.ring (1 7). Th i s  condit ion i s  maintained by Detent (1 8). 

-Reverse Contro l  P la te  (20) i s  l im i t ing  at  the r e a r  wi th  Shaft (1) i n  the 
r e a r  of  s lo t  (A )  and l imi t ing at the le f t  under the contro l  of Ribbon 
Sensors  (4) and (8). 

F i g u r e  52B i l lus t ra tes  the posi t ion occupied by the Reverse Control  P la te  (20) 
at the in i t ia t ion  of lef tward feeding ( r i g h t  spool full). The Reverse Contro l  
P l a t e  (20) has placed step (B) i n  the t ra jec to ry  of the lnvers ion Osc i l l a to r  (3). 
The  lnvers ion  Osc i l la to r  contacting step (B) has posit ioned the Reverse Control  
P l a t e  (20) rearward, F u r t h e r  movement of the lnvers ion Osc i l la to r  w i l l  con- 
f i r m  that the Reverse Control  P la te  i s  i n  i t s  rearmost position. 

F i g u r e  52C i l lus t ra tes  the posi t ion assumed by the Reverse Contro l  P la te  
(20) as the Ribbon Feeds to the left. The le f t  Ribbon Spool f i l ls ,  causing 
Ribbon Sensor  (8) to move t o ~ f ~ a r d  the right. Under spr ing  tension, the 
Ribbon Sensor  (4) i s  fol lowing the decreasing circumference of the r i gh t  
Ribbon Spool. The extension of the Ribbon Sensor i s  ro tat ing the Re- 
ve rse  Contro l  P la te  (20) toward the r i g h t  but movement of  the Invers ion 

Osc i  l  l a to r  (3) w i l l  have no effect 
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s ince  i t  i s  id l ing  i n  the central  a rea  of the s lo t  of  the Reverse Contro l  P la te  (20). 

F i g u r e  52D i l lus t ra tes  that Ribbon Feed  has continued affecting fu r the r  
t rave l  to the r igh t  of the Reverse Cont ro l  P la te  (20) which w i l  l  resu l t  i n  
p lac ing  the step (D) i n  the t ra jec to ry  of the wing (C) of the lnvers ion 
O s c i l l a t o r  (3). When th is  has occurred,  a fo rward  a r c  of the lnvers ion 
O s c i l l a t o r  w i l l  cause the f o r w a r d  movement of  the Reverse Contro l  P la te  
(20) and through i t s  Shaft ( l ) ,  the ro ta t ion  of the Detent (18) and Ribbon 
Reverse  B r i d g e  ( 16). 

The  Detent (18) acts to maintain the Reverse Contro l  P late (20) and Reverse 
B r i d g e  ( 1  6) i n  the posi t ion they achieved f rom the action of the Osci  I  la t ing Br idge 
( 3 ) .  The  Reverse B r idge  p ivo ts  about Stud (2) and makes a counterclockwise 
rotat ion;  i t s  posi t ion i s  l imi ted b y  the Shaft (1) contacting the f ron t  edge of 
the s lo t  (A). The Br idge  16 has moved Spr ing  (17) to contact the wing of the 
Ribbon-Reversing P la te  (7), pos i t ion ing i t  toward the right, which w i l l  cause 
a r i g h t w a r d  movement of the Gear ( 1  5) and resu l t  in: 

-Disengagement of  the le f t  lntermediate P in ion  ( 1  3) f rom the le f t  Spool 
P in ion  ( 1  4). 

-Engagement of  the r i gh t  lntermediate Gear w i th  the r igh t  Spool Pinion. 
When the engagement of the r i g h t  lntermediate P in ion  with the r i gh t  
P in ion  resu l t s  i n  tooth-to-tooth contact, Sp r ing  (17) yields. 

The r ibbon w i l l  now be fed toward the r i g h t  The Reverse Contro l  P la te  
(20) w i l l  s t a r t  moving toward the left. When the step (B) i s  brought in to 
the t ra jec to ry  of the wing (C) of  the lnvers ion  Osc i l la to r  (3), the chain 
of  movements out1 ined above wi l  l  have been completed. 



ADJUSTMENTS 

W i t h  power  on, observe that the r ibbon i s  stationary. P e r f o r m  an operation 
that w i l l  g ive a pr int-out and see i f  the r ibbon moves, and that i t  stops as 
p r i n t i n g  ceases. 

Remove the ribbon. Wi th  power on, move both Ribbon Sensors f i r s t  r igh t  
and then left, watching f o r  actuation of the Ribbon Revers ing  Br idges  which 
can be  seen at the r e a r  edge of the Mounting Plate. 

Check f o r  r ibbon reversa l  by  winding up the r ibbon manually. I f  r ibbon 
reve rsa l  does not take place at about 20 to 30 inches f rom the end of the 
ribbon, then the tabs extending downward on the f r o n t  of the Ribbon 
Sensors  must be formed so that reversa l  takes p lace at th is  point. 

Cont ro l  Crank  

Wi th  the P r i n t e r  Contro l  Shaft detented at the r e s t  posit ion, the arm 
of the Contro l  Crank  ( 1 )  should be aligned la te ra l l y  w i th  the cutout 
(A) o f  the frame. At the same time, the p in  (B) o f  the D r i v e  Pawl Mech- 
anism (2) should be contacting the r e a r  surface of the s lo t  of Control  
Crank  ( 1  ). 

Loosen the sc rew and posi t ion the Control  Crank  ( 1  ) to sat is fy  the 
foregoing requi  rements. 
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SECTION 6 
MAGNET CARD 
READ/RECOD UNIT  



CARD SECTION 

1. Operation: Re fe r  to F i g u r e  54 

Inse r t i ng  a P r o g r a m  C a r d  into the Upper C a r d  Chute ( 1 )  permits the constantly 
ro ta t ing  Upper  C a r d  Ro l l e r  (2) mounted on slanted Shaft "SH to propel the Card 
under  the act ivat ing Ro l l e rs  A & B. At  the same time, the Card 's  edge advances 
between the Magnetic Head (3) and i t s  P ressu re  R o l l e r  (4). When both Rol lers  
have been pushed upward, the A 0  Microswi tch i s  closed. 

B O T H  R O L L E R S  A 0 B MUST BE A C T I V A T E D  T O  K E E P  A 0  MICROSWITCH 
CLOSED. F o r  example, when Ro l l e r  ItBM drops o f f  the Card 's  t ra i l i ng  edge, 
A 0  opens and the Magnetic Head can no longer  put information into the machine's 
memory. 

The reason f o r  t h i s  arrangement i s  to prevent reco rd ing  and reading on the 
f i r s t  and last  4mm (0.016") of  the Program Card, thereby avoiding the problems 
that would be c rea ted  by  reading the beginning and end-of-card impulses gen- 
e ra ted  by  the Magnetic Head. 

The Upper  D r i v e  Shaft  (S )  i s  slanted downward to the le f t  so that Cards wi l l  
be  d r i ven  against the r i gh t  side of the Chute (1). T h i s  permi ts  accurate 
placement of  CardTedges with respect to the Magnetic Head's gap, giv ing program 
record ings  that can b s  used i n  other machines. The Magnetic Head i s  lateral l y  
adjustable to a l low compensation to be made f o r  any var ia t ion i n  the distance of 
the t rack  to the Card ' s  edge. 

Adjustments: Re fe r  to F i g u r e  55 

a. General: Ca rds  should be i n  good condition, w i th  no n icks  i n  the edge o r  
ends. I f  d i r ty ,  they can be cleaned w i th  alcohol, FREON TF*' o r  
GENESOLV-D** and a soft cloth. Do not use carbon tetrachloride, laquer 
thinner, t r ich lorethy lene o r  other  unknown cleaning agents because they 
may soften the oxide binder, deform the backing, o r  both. 

-The P r e s s u r e  Rol l e r  Shaft (5, Fig. 54) must b e  smooth and clean. 
A I  l cor ros ion  must be removed with emery c lo th  and the Shaft polished. 

-The Magnetic Head (3, Fig. 54) can be cleaned wi th  FREON TF,  GENESOLV-D 
o r  alcohol i f  d i r ty .  Other solvents may leave an o i l y  residue, which 
at t racts  dir t .  

b. Magnetic Head Assembly: The Magnetic Head per fo rms i t s  read-wri te function 
p roper l y  only  i f  cards  move past i t  at a constant ra te  of speed and i f  good 
card-to-head contact i s  maintained. Make s u r e  the c a r d  dr ive  shafts do not 
b ind and the head's rubber  pressure r o l l e r  i s  f r e e  to turn. Use o i l  
spar ing ly  and on ly  i f  absolutely necessary. 

* ~ a d e  by  DuPont 
* * ~ a d e  b y  A l l i e d  Chemical 
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(C )  T r a c k i n g  of Magnetic I-lead: F o r  an approximate t rack ing  adjustment, 
t u r n  the la te ra l  al igning s c r e w  so that the white l ine  i n  the center of 
the head, i s  9/16" away f rom the inside edge of the main support 
bracket.  F i n e r  adjustment must be made to maintain c a r d  com- 
p a t i b i l i t y  among a number of  machines at one instal  Iation. 

( d )  A 0  Contro l  Br idges:  Loosen and back off the two locknuts on the 
Right  and L e f t  microswi tch Control  B r i d g e  (6 ,  7, Fig. 55 1, 
un t i l  they a r e  c lea r  of t he i r  seats. Unhook the Spr ing  (D) at 
the post to re1 ieve p ressu re  on the Contro l  Bridges. 

(e) B a s i c  Set t ings of Ro l  le rs :  Advance Set Sc rews  F O H ( ~ i g .  55) 
u n t i l  the center  l ines of R o l l e r s  A O B are  exact ly 1/16" away 
f r o m  the sur face of the Guide ( 9 Fig.  56). 

( f )  Se t t ing  of  Mic roswi  tch Ac t i va to r  Br idge:  Re fe r  to Fig. 55. Re- 
at tach the spr ing  (D) to i t s  post. lnser t  a c a r d  under R o l l e r  B. 
H o l d  down R o l l e r  A to prevent  i f  f rom r i s i n g  dur ing the adjustment, 
then tu rn  S c r e w  "F" c lockwise unt i l  the a rm of the B r i d g e  (8) 
i s  set to a minimum clearance with respect to button l1El1 of the 
A 0  Microswitch. Without d is turb ing the setting, tighten the 
l ocknu t. 
Advance the c a r d  to l i f t  on ly  Rol l e r  A. Repeat the previous1 y 
used adjustment on S c r e w  l1Hl1, tighten the locknut, and test the 
mechanism as out l ined i n  section 3A. 

(9) A 0  Microswi tch  Adjustments: I f  re l iab le  operat ion of the A 0  
M ic rosw i  tch i s  not obtained af ter  completing the foregoing ad- 
justments, invest igat ion o f  the A 0  mi c roswi  tch sp r ing  character-  
i s t i c  i s  required, as fol lows: 

I f  A 0  does not c lose a f te r  both Rol l e r s  have been raised, replace 
the spr ing  "D" wi th  a new spr ing  and check operat ion using section 3a. 
I f  A 0  s t i l l  does not close, replace the microswitch, testing according 
to section 3a. 

3- Inspection: 

When d i f f i cu l ty  i s  encountered with the reading o r  w r i t i n g  of p rogrsm 
information, the most recu r ren t  causes are: 

- Improper act ivat ion of the A 0  Microswi  tch 
-Card  speed changing abrupt l y 
- Insuff ic ient C a r d  P r e s s u r e  against the Magnetic.Head 
- P r ~ g r a m  p a r t i a l l y  erased f rom ca rd  
-Imcompatible record ing  
-Defect ive E lec t ron i c  Computing Un i t  

The fo l lowing w i l l  be of  he lp i n  ident i fy ing and locat ing the source of 
di f f icul ty.  

(a) A 0  Mic roswi  tch Assembly: T u r n  the machine on and touch the 
Key. l nse r t  program c a r d  llY1l. I f  the r e d  l ight i s  

activated, depress the "P r in t  Program" swi tch then the P r i n t  
( 0 ) Key  repeatedly un t i l  the program p r i n t s  out. I f  the 
pr in tou t  bears  no resemblance to the actual p rogram AND the 
number, of  inst ruct ions pr in ted  i S less than 120, delayed 
c losure o f  A 0  i s  
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Bas ic  Set t ing of Ro l le rs :  C a r d  
about to Act ivate Second R o l l e r  

F i r s t  Ro l l e r  Act ivated: Card 
about to Act ivate Second Ro l le r  
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Any evidence that the Magnetic Head Mounting Bracket, ( 1  0; 
Fig. 5 4 )  enjoys less than complete freedom of movement i s  

an indicat ion that b u r r s  o r  warps a r e  present. 

- Raise the Magnetic Head by disconnecting i t s  hold-down 
spring. 

Using a I1Magic Marker "o r  felt-tipped marking pen, coat the 
face of the Head and reconnect the spring, Lower  the 
keyboard, replace the belt, s tar t  the machine and r u n  a ca rd  
through the chute. T u r n  the machine off, r a i se  the keyboard 
and the magnetic head. The c lear  s t r i pe  running across 
the head must be o t  uniform width, indicat ing even card  pressure 
on the head, and must be across the center of the head as shown 
in  F i gu re  57. See attached copy. 

3 

Clear 
S t r ipe  

(d) Magnetic Head Continuity Check: Set the ohmmeter as described 
in section 3b. Conduct the fol lowing check wi th the th i rd  Elec- 
t ronic Computing Uni t  connector f rom the left  (connector block 
EC) attached to the Electronic Computing Unit. 

- Touch the contact of w i r e  #20 (blue) w i th  one probe, place the 
other probe on w i r e  #l8 (red). A reading of about 5 ohms 
should be obtained. Fol low the same procedure between w i re  
#20 and w i r e  #l9  (white) f o r  a s imi la r  reading. I f  either zero 
(shorted) o r  in f in i te (open) readings a r e  obtained, the head i s  
defective and should be replaced. Wi  r e  contact # l  7 i s  connected 
to the casing through the Electronic Computing Unit and should 
normal ly y ie ld a zero ohms reading on the meter. 

- 
CONNECTOR E C  

SHIELD RED BLUE WHITE 

Figure 58 



the cause. The fol lowing procedure wi  l l be helpful i n  determining the 
nature o f  the malfunction. 

-Raise the keyboard and lock in to posit ion. Manually ra i se  R o l l e r  "BH 
( F i g u r e  55)  about the SAME AMOUNT as a card  passing under i t  would. 
I t  i s  important not to ra ise  the R o l l e r s  fur ther ,  since false actuation o f  
m ic rosw i t ch  A 0  can easi ly occur  due to Control  B r idge  pressure  against 
the A c t i v a t o r  B r idge  (8). ' Wh i le  hold ing up Ro l l e r  "BH, ra i se  R o l l e r  I1Al1 
and hold. Observe that A 0  i s  c los ing  whi le  "AH i s  being raised. Release 
R o l l e r  I1B1l. The AO switch must deact ivate while I1Bl1 comes down. 

- Inser t  a c a r d  and advance i t  manually, checking that the ca rd  does not 
l1pickl1 o r  jam against anything i n  i t s  path. Observe the action of the 
A 0  microswi tch  f o r  p roper  operat ion as descr ibed above, Repeat th is  
p rocedure  several  times. I f  A 0  mic roswi tch  i s  not activated rel iably,  
unhook the three spr ings of the assembly and see that the B r idge  (8) 
and the Cont ro l  A rms  ( 6 and 7) a r e  f r e e  to move individually. Each 
p a r t  should be able to drop of i t s  own weight when l i f ted  up and released. 

-At tach the spr ing  (D) to i t s  post. P u l  l the Br idge arm (8) away f r o m  the 
mic roswi  tch so that the button (E) comes out completely, then ve ry  gent ly 
a l low the B r i d g e  arm to bear  against the button (E) again. A 0  microswi tch 
MUST c l i c k  shut. I f  the Spr ing  (D) i s  i n  good condition and A 0  microswi tch 
does not c lose even af ter  you have gradua l ly  released the B r idge  ( 8 ) 
completely, the microswitch must be  replaced with a uni t  having a 
l1sof ter l1  action. 

(b) A 0  M ic rosw i  tch: Continuity Check: WARNING: A I  l Ohmmeter readings must 
be made w i th  power O F F  and the power  c o r d  disconnected f rom the machine. 

-PI ace the meter function/range se lec tor  i n  the I1ohms X 1 l1 position. 
Ca l i b ra te  b y  touching the probes together and adjusting the needle to zero 
on the l1ohrnsl1 scale by means of the knur led  knob on the meter 's le f t  side. 

-Looking down at the A 0  Microswi tch  f rom the front, place one meter probe 
against the common (C) terminal, the other  to the normal ly  open (NO) 
terminal  as shown on F i g u r e  56. T h e  meter needle should not deflect 
un t i l  A 0  i s  activated; then a reading of zero  ohms should be obtained. 

-P lace the probes against the two outer  terminals. A n  immediate read- 
i n g  of  zero  ohms i s  normal. Ac t iva t ing  the A 0  microswitch w i l l  cause 
the meter to indicate an llopenll, o r  in f in i te  resistance. 

(c)  Magnetic Head Assembly: The head assembly bears against a rubber  
p ressu re  ro l l e r .  T h i s  r o l l e r  must be  f ree  to turn at a l l  times, When- I 

ever  a scheduled inspection i s  performed, this point must be checked. 
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A. Input Power  W i r i n g  and Power  Swi tch 

1. Operation: Re fe r  to F i g u r e  60 

The  two major systems which requ i re  117 v i l t s  + 1070 of al ternat ing 
c u r r e n t  (A. C. ) f o r  p r o p e r  operation are: 

-The Mo to r  
-The P o w e r  Supply 

(a) L i n e  power to both systems i s  contro l  l ed  b y  means of the ON-OFF 
Microswi tch  (S). Note that this does not p revent  the continuing 
operat ion o f  one system i f  the other should fai l .  F o r  this reason, 
a separate fuse and thermal c i r cu i t  b reake r  a r e  employed to pro- 
tect the sys terns. 

The single-phase Induction Motor i s  of  the capac i to r  s ta r t  type 
which uses a permanently connected s t a r t  winding. Fuse F1 
supplies over load and shor t  c i r cu i t  p ro tec t ion  whi le  passing 
Motor  current. The Motor  S ta r t  Capacitor, i n  conjunction with 
the S ta r t  Winding, prov ides the ro ta t ing  magnetic fie1 d needed 
to generate suf f ic ient  s ta r t ing  torque. T h i s  c i r c u i t  does not 
contr ibute any shaft power once the Motor  i s  u p  to speed. Both 
the r u n  and the s t a r t  c i r c u i t s  a re  connected to the ON-OFF 
Switch. 

The d i rec t  c u r r e n t  requ i red  to operate the computer (f20 V. D. C. ) 
i s  produced i n  the fo l  lowing manner: 

L i n e  power passes through the Thermal S w i t c h  (T) which i s  
physical l y located on the Power T r a n s i s t o r  Mounting Flange. 
The Thermal Sw i t ch  i s  para l le l led  by  a 300 M. A. fuse which 
w i l l  c a r r y  the load i n  the event that v ib ra t i on  opens the 
Thermal Sw i t ch  momentarily. F r o m  th is  p ro tec t ive  c i rcu i t ,  
power i s  fed  through the F i l t e r ,  the P o w e r  Supply trans- 
fo rmer  p r i m a r y  windings, back through the f i l t e r  and the 
ON-OFF Switch. 

The stepped-down A. C. generated by the P o w e r  Supply 
t ransformer i s  taken f rom the t ransformer secondary windings 
and then rec t i f i ed  into d i rec t  cur ren t  (D. C. ), f i  I tered, fused, 
regulated and then d is t r ibuted f rom the P o w e r  Supply c i r c u i t  
board on which the Power  Supply Fuse  ( ~ 3 )  i s  mounted, as 
shown below i n  F i g u r e  59. 

(b) The Power  ON-OFF Swi tch  consists of  a Mic roswi tch  
mounted to an actuating mechanism as shown i n  F i g u r e  60. 

FORMER 

CIRCUIT BOAR 

F i g u r e  59 
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Swi t ch ing  on the Motor  U n i t  - Main Swi tch 61A 

A s  we have already noted each time the ON/OFF button i s  depressed the 
main sw i t ch  i s  a l ternate ly  c losed o r  opened, and the e lec t r i ca l  c i r c u i t  i s  
suppl ied wi th  power o r  cut o f f  accordingly. Independently of  whether the 
swi tch  i s  on o r  off, the button w i l l  be i n  the I1upH posit ion. Whether the 
machine i s  switched on o r  o f f  w i l l  depend on the posi t ion o f  the S l i d e r L .  

- I f  the S l i d e r  i s  i n  the ra i sed  posi t ion ( f igure 618)  the swi tch  i s  of f  (the 
po in ts  G a n d  H a r e  out of contact. ) 

-Wi th the S l i d e r  held down b y  the Hook 2 ( f igure  6 1 ~ ) ,  the swi tch i s  "onu 
( the po in ts  s a n d  H a r e  closed). 

The machine i s  switched on b y  depressing the S l i d e r  1 ( f igure  61A) by  means 
of pushbutton _P. Stud _B pushes down on Hook 2, causing the Hook to be ramped 
to the l e f t  un t i l  extension E passes Stud B. Hook 2 now snaps to the r ight,  
t rapping Stud B a s  shown i n  F i g u r e  69C. S l i d e r  1 i s  he ld  i n  i t s  depressed po- 
s i t ion  and the microswi tch button 3 remains pushed in. 

The machine i s  switched o f f  by  re leas ing Sl i de r  1 f r om Hook 2, Th is  i s  
accompl ished by depressing pushbut tonP again, al lowing Hook 2 to complete 
i t s  r e t u r n  to the right. Stud _B i s  posit ioned undei- ramp _C by  th is  movement 
of  the Hook 2. A s  B u t t o n P  i s  released, Stud B passes under  Hook 2, ra is ing 
the hook away f rom i t s  normal ly  f la t  res t ing  posi t ion against the S l  i de r  1. When 
the Sl i d e r  1 has completed i t s  t ravel ,  the switch mechanism w i l l  have been. 
r e s t o r e d  to the conf igurat ion seen i n  f igures 61A and 61 B. 

GA 'i' 

F i g u r e  61 B 
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ADJUSTMENTS 

F i g u r e  62 

T o  adjust the main swi tch 

Each time the main swi tch  i s  depressed the S l i  der ( 1 )  must cause the Swi tch (S) 
to open o r  c lose  a l ternate ly ,  by means of the inc l ined section _F. 
T o  do th is  i t  i s  essential that: 

-when the S l i d e r  (1) i s  i n  the res t  pos i t ion the inc l ine  _F should not touch the 
button (3)of the swi tch  

-when the S l  i d e r  ( 1  ) i s  in the operat ional  pos i t  ion, the incl ined por t ion _F 
has moved the button (3)of the main swi tch  just  beyond the point at which i t  closes. 

The necessary adjustments a r e  made by sett ing the Swi tch (S) co r rec t l y  
i n  re la t ion  to the s lo t s  i n  the Guide Support. 
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B. ln te r face  W i r i n q  F i r e  Hammer B o a r d  F i g u r e  63 

T h e  funct ion of th is  pa r t  of the machine! S s t ruc tu re  i s  to act as the control 
center  w i th in  the D. C. power d is t r ibu t ion  network. T h i s  network translat- 
es mechanical motion into e lec t r i ca l  s ignals and v ice  versa. The F i r e  
Hammer B o a r d  functions much l i k e  a swi tch i n  a power station, i n  that a 
smal l  contro l  cu r ren t  i s  able to  swi tch  a much l a r g e r  cu r ren t  on o r  off. 
Other  components i n  the c i r c u i t r y  act as  voltage reduce rs  o r  s tore elec- 
t r i c a l  energy. 

S ince  the F i r e  Hammer Board  and the associated w i r i n g  i s  c losely related 
and interdependent, the en t i re  group of functions between the Keyboard- 
Encoder and the E lec t ron ic  Computing Unit  i s  cal  led the Interface. 

The  fo l lowing diagrams w i l l  show what par ts  of the ln ter face a r e  ut i l ized 
f o r  each l i s ted  function: 

-D. C. Power  D is t r ibu t ion  
- P r i n t  Solenoid 
-Computing L o c k  Solenoid 
-T iming Wheel P ickup Coi l 
- P r i n t  Hammer Electromagnet 
- A 0  Microswi  tch  
-AW Microswi tch  
-AP - AZ Swi t ch  Group 
-Keyboard Microswi  tches 

(a) D. C. Power  Dis t r ibut ion:  

ECU 

CONNECTOR 

POWER SUPPLY CKT. BOARD 
+20 V.D.C. 
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The regulated d i rec t  cu r ren t  (+20VDC) and the negative unregulated d i rec t  
cu r ren t  (-V) put out by the Power  Supply i s  d is t r ibu ted  f rom the green Power 
Supply C i r c u i t  B o a r d  through the attached Connector Set (CSA). 

Note that on ly  the +20 vol t  D i s t r i bu t i on  B lock  (M) receives current  d i rec t l y  
f rom the Connector (csA) and that negative voltage goes only to the F i r e  
Hammer Board.  A l l  grounding connections a r e  re tu rned to the Power Supply 
through the Connector (CSA), thus avoiding the use of the chassis as a common 
ground. 

(b) P r i n t  Solenoid: SM GS 

P.S. CONNEC. + 2 0  VDC F i g u r e  64 

5 

The Elect ronic  Computing Un i t  Ca r r i age  S i g n a l  (CAR) turns on a t rans is to r  
i n  the F i r e  Hammer B o a r d  contro l  c i r cu i t .  A cu r ren t  path i s  established by 
this means and the Solenoid energizes, causing the p r i n t  cyc le to begin. 

(c)  Computing Lock  Solenoid: 

CAR 
0 

5 

CSA m P . S :  CONNEC. 

P R I N T  GROUP 
CONNECTOR 
(OUTSIDE PAIR) 

E C U 1 

M 
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T o    re vent Keyboard en t r i es  f rom being made when the machine i s  not ready 
to accept one, the E lec t ron i c  Computing Un i t  signal (BLT) turns off a trans- 
i s t o r  i n  the proper  F i r e  Hammer Board  contro l  c i rcu i t .  The current  through 
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the Computing Lock  Solenoid i s  interruped, thus lock ing the Keyboard Key. 

(d) T im ing  Wheel P ickup Coi l :  

-. *. 

+20 VDC P.S. CONNEC. 

- W K I  
- - - - - - - - - -A 

OK S IGNAL 
SM - 

14 9(4)  9 
E C U  9 MAG. BIAS 

------10(5) 10. 
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TIMING 
WHEEL 
PICKUP 

COIL  

I n  o r d e r  to produce t iming signals (OK l )  so that the E lec t ron ic  Computing 
U n i t  can recognize Character  D rum positions, one c o i l  of the T iming Wheel 
P i ckup  i s  energized to p rov ide  a magnetic f ie ld .  T h i s  f ield, o r  bias, i s  var ied 
by the passing i r o n  slugs. The  second co i l  senses these magnetic var iat ions 
and generates the requ i red  OK pulses. These pulses a r e  sent to the Elec- 
t r o n i c  Computing Un i t  through a shielded cable. 

PRINT GROUP . 
F.H.B. 3  l 

CONNECTOR 
(OUTSIDE PAIR)  

4  
M 
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(e) P r i n t  Hammer Electromagnet: 
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A f t e r  the c a r r i a g e  has been engaged, the OK pulses a r e  counted by the 
E lec t ron i c  Computing Unit  and the P r i n t  Hammer f i r e d  when the co r rec t  
charac ter  i s  reached on the Character  Drum. A large capacitor s tores the 
sum of the negat ive and posi t ive voltages (35 to 45 vol ts)  applied to i t .  T h i s  
s to red  energy i s  discharged through the P r i n t  Hammer Electromagnet when 
the appropr ia te F i r e  Hammer B o a r d  Cont ro l  C i r cu i t  receives an SPM signal 
f rom the E lec t ron i c  Computing Unit .  T h e  fuse (F 4,750 M.A. ) provides 
overcur ren t  p ro tec t ion  fo r  the L a r g e  F i r e  Hammer Board  t rans is tor .  

( f )  A 0  Micros.witch: n MC SM M 

F i g u r e  68 

The C a r d  Swi tch  ( A 0  Microswi tch)  rece ives  a reduced voltage f rom the F i r e  
Hammer B o a r d  so  that i t s  signals, A0, and AOZ, can be d i rec t ly  u t i l i zed  by 
the E lec t ron ic  Computing Unit. 

3 .  

24 

Signal A 0 1  i s  generated by the passage of a magnetic c a r d  under the r o l l e r s ,  
enabling the E lec t ron i c  'computing Un i t  to  r e a d  o r  r e c o r d  b i t s  on the card.  

ECU CARD SWITCH F. H. B +20 V. D. 

A 

A 0 2  

A -.,I 

(g) AW Microswi  tch: 
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The AW ~ i c r o s w i t c h ' i s  used to enable the E l e c t r o n i c  Computing Uni t  to know 
when the P r i n t  Car r i age  i s  away f rom i t s  home position. Signal AW al lows 
the E l  ectronic Computing Un i t  to begin counting the OK pulses generated by 
the t iming wheel and coi ls.  AW assumes the i l lus t ra ted  posi t ion whenever 
p r in t ing  i s  taking place. 
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(h) AP, AZ Swi tch  Group: 

Bo th  the Record  Program Sw i t ch  (AP) and the P r i n t  P r o g r a m  Swi tch (AZ) 
operate i n  exact ly the same manner: The f 2 0  vo l t  c u r r e n t  i s  simply switched 
f r o m  one E lec t ron ic  Computing Un i t  input to the other in o r d e r  to produce the 
des i red  functions. The Switches a r e  shown i n  the i r  r e s t  (out) positions. 

6 
- A P l  

M 

(i) Keyboard  Microswi  tches: 
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16. 
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F i g u r e  72 shows the twelve Keyboard microswitches i n  the same o rde r  that 
can be found on each machine above se r ia l  numher 1401588. 

A\ 

H B U C K  +2O V D.C. BDS 

I 

F i g u r e  72 

24 11 23 10 22 21 9 8 20 7 19 18 6 17 5 4 16 
I 

P' H BLocK +20 V D.C. BUS 



Note that the fo l lowing i s  t rue  at  a l l  times: 

-The yel low w i r e  f r o m  each swi tch c a r r i e s  the signals labeled wi th  a I I l 1 I  
suff ix, such as  AG, , AVl,  etc. : 

-The blue w i r e  f rom each swi tch  c a r r i e s  the signals labeled wi th  a I12l1 
suff ix, such as ATZ,  ANZ,  etc. : 

-With the Keyboard microswitches i n  the i r  r e s t  pos i t ion (plunger in against 
the swi tch  body), on ly  the b lue w i r e s  c a r r y  cur ren t .  

-With the microswi tch p lungers pu l led  out, on ly  the yel low w i res  can c a r r y  
current .  

-Adjust men ts: 

F i g u r e  73 

Use end I1A" of the Duo-Tyne Contact Tool, pa r t  number P1 01 C, to gauge the 
contacts i n  each Ny lon  Connector B lock  to ascer ta in  which contacts have 
separated. Using the other end l1Bt1 of the Tool, push gently down upon the 
upper prong of a spread contact, then use end lIAl1 to test the adjustment. 
The bending should be done i n  small increments to avo id  ru in ing the contact 
and thus creat ing the addit ional job of contact replacement. 



Should contacts r e q u i r e  replacement, Contact E x t r a c t o r  P101 D i s  used to 
release contacts f r o m  the Nylon Block.  Inser t  the Too l  in to  the bottom of 
the B lock  to re lease the locking tab, and push upward. T o  replace, simply 
inser t  the contact and push home. 

F i g u r e  74 



SECTION 8 

USE AND CARE OF 
TRIPLETT METER 



USE AND CARE O F  THE T R I P L E T T  V O L T  - OHM -MILLIA-  
METER (VOM) MODEL 310 

INTRODUCTION 

Ana lys is  of malfunctions i n  the P101 i s  la rge ly  dependent upon the information 
gained as the resu l t  of VOM readings. I t  i s  essential, therefore, that service 
representat ives be fami l ia r  w i th  the use and ca re  of the VOM prov ided them. T h i s  
meter can be used to measure d i rec t  cur ren t  vol tage ( ~ ~ V ) , r e s i s t a n c e  (ohms), 
D C  m i l  l iamperes (ma), and a l ternat ing cur ren t  vol tage (ACV). 

The Range Se lec to r  (A), f i gu re  1,  i s  used to select the category of reading 
des i red  and a lso  the range of values requ i red  w i t h i n  the category. I n  an a r c  
across the top of the meter, there a re  scales that correspond to each of the 
categories of readings as well as sets of numbers represent ing ranges within 
those categories. The  jacks in to  which the test leads a re  inser ted f o r  var ious 
readings a r e  designated COM, 1200 V DC, 1200 V AC, and V. 0. M. (the two 1200 
vo l t  ranges a r e  not used i n  troubleshooting the P101). 

The zero-Adjust (B) in  the center of the meter i s  used to al ign the meter needle 
w i th  the ze ro  on the lef t  side of the meter d ia l  i n  p repara t ion  f o r  voltage readings. 
A t  the top le f t  s ide of the meter i s  another d ia l  (not shown) used f o r  al igning the 
meter needle w i th  the zero of the OHMS scale p r i o r  to taking res is tance readings. 

Note: S ince  d i rec t  cur ren t  (ma) readings a r e  not requ i red  i n  troubleshooting 
the P101, the use of the meter f o r  this appl icat ion w i l l  not be discussed. 

OPERATI  N G  I N S T W C T I  ONS 

D C  V O L T A G E  MEASUREMENTS 

Note: T h e  procedure below i s  an example of a D C  voltage measurement at the 
+20 vo l t  Termina l  of the P1 01. 

1. Connect the b lack and r e d  test leads to the COM and V. 0. M. jacks, respect- 
ive.ly. 

2. Rotate the Zero-Adjust (B) unt i l  the needle i s  al igned w i th  the zero  mark 
located at the le f t  of the DC scale. IMPORTANT: I n  co ld  weather, the p last ic  
scale cover  can re ta in  a s tat ic  charge that w i l l  affect the zero setting. Wipe 
the transparent cover w i th  a r a g  moistened i n  any l iqu id detergent to avoid 
th is  d i f f icu l ty .  

3. Set  the Range Se lec tor  (A) to the range posi t ion you intend to use. Always 
s t a r t  wi th  the highest range i f  i n  doubt as to the approximate voltage. Th i s  
w i l l  p ro tec t  the meter against damage f rom voltages which a re  h igher  than 
expected. 

4. T u r n  on the P1 01 Power Switch. 





5. Touch b lack  test lead probe to the base of the machine (ground) and the red' 
test  lead probe to the +20V Terminal. S ince  i t  can be reasonably expected 
that approximately 20 vo l ts  w i l  l be present at the connection to be measured, 
the 60 V D C  scale was selected. 

6. W i t h  the probes i n  posit ion, f ind the 60-volt DC scale on the meter dial and 
r e a d  the value indicated. Assume, f o r  th is  example, that the needle posi- 
t ions as i n  f igure  1. The co r rec t  reading would be 20 volts. 

Note: F o r  Range Se lec tor  swi tch posi t ions 12 o r  300, read dial  values 
on  the associated scales. F o r  Range Se lec tor  posi t ions 3, read the dial 
value associated wi th  the 300-volt scale and div ide th is  b y  100 to get the 
f ina l  value. 

CAUTION: Extreme ca re  should be exerc ised when moving meter test 
probes. Remember that the power i s  on. Accident ly shor t ing two con- 
nect ions may resu l t  i n  both meter and E ~ U  damage. 

A C V O L T A G E M E A S U R E M E N T  

Note: The  procedure below i s  an example o f  an AC voltage measurement at 
the A C  Termina ls  o f  the P1 01. 

1. The  b lack  and r e d  test leads should b e  connected to the COM and VOM 
jacks  respectively. 

2. Rotate the Zero-Adjust (B) un t i l  the needle i s  al igned wi th  the zero mark 
located at the le f t  of  the AC scale. 

3. Set  the Range Se lec tor  (A) to the range posi t ion you intend to use. A I  ways 
s t a r t  w i th  the highest range i f  i n  doubt as to the approximate voltage. Th is  
w i l l  p ro tec t  the meter against damage f rom voltages which a r e  h igher  than 
expected. 

4. T u r n  on the P1 01 Power  Switch. 

5. P l a c e  the meter test leads on connections of the AC Terminal. S ince i t  
can be  reasonably expected that approximately 120 vol ts  w i l l  be present 
a t  the connection to be measured, the 300 ACV category was selected. 

6. Observe the upper r e d  scale (Ac)  of the meter. The needle, as positioned 
in F i g u r e  2, indicates a value of 120 volts. 

NOTE: F o r  Range Se lec to r  switch posi t ions 12 o r  60, read dial  values 
on the associated scales. F o r  Range Se lec tor  posi t ion 3, the bottom red  
scale must be used to determine the readings. 





RESISTANCEMEASUREMENTSANDCONTINUITYCHECKS 

The  VOM has in ternal  batter ies f o r  making res is tance readings and checking 
continuity. These bat ter ies supply a cur ren t  which i s  used by  the VOM to mea- 
su re  the res is tance of the component o r  l i ne  being checked. Since the power 
source  of the meter i s  used, the P1 01 must be turned offwhen resistance 
readings and cont inui ty checks a re  being made. 

The  top scale (OHMS) i s  the only one that can be used when determining re-  
s istance values. The OHMS range selected by  Range Se lec tor  (A) should be 
the one that b r i n g s  the needle closest to the middle of  the top scale. When 
making cont inui ty checks, the Range Se lec tor  (A) should be on the X1 scale. 

Ze ro ing  Meter, Be fo re  e i ther  resistance o r  cont inui ty i s  checked, i t  i s  
necessary to a l ign  the meter needle with the zero  at the r i gh t  end of the OHMS 
scale. T o  do this, proceed as follows: 

1. Connect the b lack test lead to the COM jack and the r e d  test lead to the 
VOM jack. 

2. Pos i t ion  the Range Selector  (A) to the des i red  range and touch the 
test leads together. The needle w i l l  def lect  sharp ly  to the r ight.  

3 .  Wi th  the needle deflected to the right, pos i t ion the knob on the upper 
le f t  s ide o f  the meter so that the needle l ines  up wi th  the zero at the 
r i g h t  of  the OHMS scale. The meter i s  now zeroed and ready f o r  use 
on  the range indicated by  Range Se lec tor  (A). When a di f ferent range 
i s  selected, the meter must again be zeroed. 

Resistance Checks, 

1. P lace  the Range Selector  (A) at X I ,  and ze ro  meter. 

Note: The procedure below i s  an example o f  a resistance measurement 
o f  the Keyboard  Lock  Solenoid. The Range Se lec tor  (A )  f o r  th is  measure- 
ment i s  p laced at XI .  

2. Disconnect the power cord  and disconnect one o f  the w i res  of  the Key- 
board  L o c k  Solenoid. 

3 .  Place  the meter test leads at the contacts o f  the Keyboard Lock  Solenoid. 

4. Observe that the meter needle deflects to the r ight,  approximating the 
posi t ion of  the needle shown i n  f igure  3 (approximately 150 ohms). ( l f  
the meter were zeroed with Range Se lec tor  (A) i n  the X10 range and the 
needle remained as shown i n  f igure 3, the reading would be approximately 
1500 ohms. F o r  X1 00 and X1 K positions, two and three zeroes, re-  
spectively, would be added to the indicated value . 





Cont inu i ty  Check 

Note: The procedure below i s  an example o f  a cont inui ty check of a fuse. 

1. Z e r o  the meter w i th  the Range Selector  (A) at the X1  scale. 

2. Disconnect the power c o r d  and remove the fuse f rom the fuse holder. 

3. P l a c e  the meter test leads at opposite ends o f  the fuse. 

4. T h e  meter needle should def lect  completely to the r ight,  indicating almost 
no  res is tance (the w i r e  between the points being checked i s  unbroken). 
F i g u r e  4 i l lus t ra tes  the needle posi t ion when cont inui ty exists. 

N O T E S O N M E T E R M A I N T E N A N C E  

Replac ing Batter ies:  When the ohm ranges X I ,  X 1  0 and X 1  00 w i l l  not zero 
w i th  the ohms adjust contro l  the 1.5 vol t  bat tery  should be  replaced. I f  the 
X I K  range w i l l  not zero  then replace the 15 vo l t  battery.  T o  replace ei ther 
ba t te ry  remove the small panel on back o f  the tester. Watch po la r i t y  when 
rep lac ing  bat ter ies and check that terminals have not become corroded due to 
leakage f rom o ld  batteries. F o r  longer life, the 1. 5 vo l t  bat tery  can be re- 
p laced w i th  mercury type Mal l o r y  RM 401 -R o r  Eveready E-401 -E. 

Cleaninq the P las t i c  windows: The  p las t ic  window has been treated at the 
fac to ry  to dissipate s ta t i c  charges. I f  cleaning i s  necessary, use cotton 
dipped in a solution of common household l iqu id detergent. A f t e r  cleaning, 
a l low the solut ion to d r y  without rubbing; the resul tant  detergent f i l m  w i l l  
e f fect ive ly  dissipate s tat ic  charges. 

CAUT13N: Solvents and l iqu ids used i n  rad io  and T V  shop work 
may c raze o r  s c a r  the p las t ic  wimdow i f  appl ied to it. 








